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NEW 

SPECTRUM 

SOFTWARE 



JACKPOT FBUTT MACHINE 

} 'eaturir.g holds, nudges and realistic hi. res. symbols ■ 
like the real thing! 



ATTACK 

betbie they destroy you Fantastic fast action fun. Both 
36, 48 K SPECTRUM 









;.'-. .v::..;ii. :r.i Sl.'.''.-l t hi: 
SUPER SPACE MISSION 

Incredibly fast machine code graphics. Dodge the swooping aliens 
..:. : .:;. ■ .:.■ I : ::.■ ■ :■ r:.. :....-.■ ■ :. ■ : ■■ ■ :: ■■:. .- i 
moving starship. Really exceptional graphics, seven skill levels, only 
£4.95 for 16 oi48K SPECTRUM or 16KZX81 



use of the game in 

■SHIP OF THE LINE' - An adventurous management game. 

::-.■■-.. i.iitlcyoin wayupmeranks.encounterenemyfleets... 
surv :■.'_> :nu: my fever and famine., endure fog, fire and thirst... then 
.-. ■. ■. .■■.■:■■■ . . . ■ ■■ . ■.■■:.■■■■■■■": ■. ■ ' ' 

16K5PECTRUM£4.9S 4aKSPECTRUM£B.S0. 
MULTI FUNCTION CASH CONTROLLER 

Takes care of your Home Budgeting, Bank Account, Stand™ Oidi.-i; 
Loan and Mortgage Repayments Complete security ensured by 
secret password. A budgeting bargain for only £10. 

48 K SPECTRUM 
'SHAKEN BUT NOT STIRRED! 1 
A James Bond 007 Adventure. 
Recover a stolen warhead from the lair of D: Death, b 
the trail across contiriifnT:! ic-sie hii socrst island oi 
steel Bsied giant Paws then End yourself in his underrate 
!:'.■;;■. li:ilvii:id the missile... But ft Doesn't End There' 
Can you resist being OOP Only £6. SO 48K SPECTRUM. 



Escape from the depths of the legendary El Dorado mine by dodging I 
the monsters and collecting the golden nuggets Pull machine code, I . 
Oniv -A 96 b% IBor 48K SPECTRUM or 16K ZXB1. 
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EDUC ATIONAL COMPUTING 

J Suit 
I children 
I ages 5-11 




ZX LOADING AID for 



o. zxai or zx spi 



/Dlume Set. flea LED 
[rally] on — yolume loo low. Yellow LED on — Volume loo high 
£11.9S [met Inslructkint. p«p s VAT] 



ZX81 KEYBOARD BLEEPER 



E9.B5 Unci. Illustrated Inatrucltons. p&p ft VAT| 

T-SHIRTS £3.50 SWEATSHIRTS £7.50 

SPECTRUM" * Rainbow 

Terrific nana airbrusnaa mull coi.jijkm designs. "I'm a Micro 

ABdicI" or -Micro ComDulers Take You Into Another World", 

aga.nsl space scene. 

T/S £4.50 S/S £9 

Spec.ly size required - 24" - 44" 

SEND SAE FOE FURTHER DETAILS 



ZX81 dPCHlNE CODE? 



ZX.ASZMIC ram transforms ZX81 intoan 

Assembly Language programming unit 

a FULL- SCREEN EDITOR 
'a MULTI-FILE -SYSTEM 
a TOTAL ASSEMBLER 
« POWERFUL DEBUG 
* HI-RES GRAPHICS 
m MUCH. MUCH MORE 




ComprOCSyS limited 



ZX COMPUTNG Dl 



NEW! ZX SPECTRUM TAPE NOW READY! 
NEW! EXPANDED DISC VERSIONS FOR 
APPLE, PET AND SHARP! 
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What are you . . . 
Barbarian or Wizard? 



Choose your character type carefully. . .Barbarians recover quickly 
but their magic doesn't come easily. A Wizard? Slow on the draw and 
slow to mature. ..but live long enough and grow wise enough and your 
lightning bolts are almost unstoppable. . . 

The Valley is a real-lime game of adventure and survival. You may choose 
one of five character types to be your personal 'extension of self to battle and pit 
your wits against a number of monsters. Find treasure, fight a Thunder-Lizard in the 
arid deserts of ihe Valley, conquer a Kraken in the lakes surrounding the dread 
Temples of Y'Nagioth or cauterise a Wraith in the Black Tower. In fact, live out the 
fantasies you've only dared dream about. BUT BEWARL. . .more die than live to tell 
the tale. 

The Valley runs in a 48K Spectrum (a I6K version will be available shortly) 
and makes full usage of the excellent colour and graphics capability of the machine. 
As you battle your way up the ratings your character can be saved onto tape, to re- 
enter the Valley another day — if you dare! 

Full instructions are included with the game, but if you want more detail on 
the program, a 16 page reprint of the oriitnal 'Compuline Today' article is available at 
£1.95 all inc. 

If you have the couraee, the Valley costs only £1 1 .45 all inc. from ASP 
SOFTWARE, 145 Charing Cross Road. London WC2 OEE. 
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decide to Wico Storm Spec* ntijders programs 

shelf right and Greet Bn;a.n Limrtot) displays 

itly in line Nick t>ea-:<: continues to Bubble i 



Byi 



isoe Soectrumi ATTH 
Space Mission. 



a large body of good software. 



Build the Spectrum, is c 

up a sizeable following. 

But despite this compi 



th.ough i-e pages of thl 

^ al'cody seems to have tha mer qui business right nov 

>ar( the status of a <-X81 o' mak.ny the most of you 
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Bug-Byte. We look at 

vace add-ons, as well, TIM HARTNELL 



rs'Club, 44-46 EadsCouri 
d. London WE 6EJ, whicr 



Editor Tim Hartnell looks at the 

changes occuring in the low price 

computer market, and previews the 

contents of this bumper issue of zx 

Computing. 




Musing on 
memory 




Dear ZX Computing. 
At MEMDTECH we were 
naturally very pleased by th 
nice things Tim Langdell had 
to say about us in "RAM. 
SWEET RAM'' - the review 


AugfSep issue. It r 


awaken 



Our 16K pack now sells at 
£29 90 including VAT _ 5 p 
less than Sine: lair I At this 
price we only offer £10 
trade-in for a 64K so the 



Well, it certainly contains 
64K of RAM land we don't 
know of any 56K chipsll The 
64K of RAM is usable by any 
Z80 processor that will 



tat MEMO TECH has been 
iming for maximum forward 
ompaiibility The 64 K pack 
light for example come fo be 

pectrum. Another possibility 



of qui 1GK pack will now 
work with either a MEMOPAK 
32K. a Sinclair 16K pack or 
another MEMOPAK 16K10 
give a total of 32 or 48K. 
4) What cen you do where? 



Then 







from Sinclair - always 
loaded my 2X80 from my 

recorder powerful enough to 
actually get it to load. The 



labout enough to fill a football 
stadium) to get a reliable load 
on my Spectrum. I guess the 



system. Again, the Spectrum 




Business hints 





Obviously, if only IK of 
RAM is available, (he full 
display file leaves little space 






shame thai the Thames 
Valley area. ISIough, Reading, 
Windsor. Bracknell] does not 




when is 16K not? Sabature' replies 



Secondly, concerning yo 
'eviews of STARTRECK. 



piograms. 'utility rout 



find ihe lime to delve 






keyboard; unlike most of the 
keyboard illustrations, I heve 
filed a slot on the right hand 



Bromwich areas. For further 
information contact Conrad 
Roe, Walsall 25465 after 
6pm or write enclosing S.A.E. 
please, to 25 Cherry Tree 
Ave. Walsall. WS5 4LH We 
are in the heppy position of 



[ growing day by da 
Ay wife can put up 

mped Dining Room. 



myself) wh 
RAM great) 
than 16K. 
Many of 
"16Kprog. 
run in less than 16K 
Gold in the Aug/Si 

PRINT 

PEEK 16397 - 16509 

the length of the progr 







stly to stop my 16K RAM 
ck "crashing" - ell I heye 

rows of its casing, which 



C Flogdell, Brandon 
Thanks for the comm 



always produces a 'podded 
out'' display file. The 
statement POKE 16389. 77 
will ensure this. POKE 
16389, 76 (or less, minimurr 
67) undoes this. 



slightly further apart than the 

held when fitted inside the 
casing - this has completely 



from lioih the ZXSi and i 

completely turn the T.V. : 
around whilst SAVING or 
LOADING: thus, with the 



Thorpa Bay. Ess. 




find Prime 10.000 which i: 
104.683. 

Another program I've 
written. "PRIME FINDER '. 



More anniversaries 

Dear ZX Com puling. 
Sinclair's design skills. I 









is after orderi 
haven't even got . 

Computing is thar 

that this is a large 

admit. When will I 
match design skill 



almost enough to drive 
a VIC-201 

Ian Slack. Dadington 

And more 

Dear ZX Computing. 
After purchasing ZX 



(despite several phone calls) 



balance it appears to me that 
'Uncle' Ctive has, what 
amounts lo a tree deposit 
a count. Come on Cliva. sort it 



/ rang Sinclair Research in the Once again, well done, an 

second wee* of October may there be many more 

regarding Spectrum deliveries, issues to come. 
and was told that - at that 

were 10 weeks I16K) and 12 London. NW1 1 
weeks plus I48KI. but now 

second firm IEM1), the delivery saying that ZX Computing t» 

down rapidly. He said those for Sinclair owners in the 

actually ordering In the second country? However, although 

week of October could expect It is not compulsory, it helps 

delivery within six weeks, as sooth staff members with 

the initial flood of orders had leelings of insecurity and 

been ell sent out. and by early inleriority tsuch as Tim HI ai 

November deliveries should be certainly increases the cham 

close to the 28 day period that well print your letter.'. 




wobble, wobble 

Deer ZX Computing 

ot Sinclair HAM packs and 
program crashes. 

to suggest that nothing naei 



RAM pac 

flat surfai 
keyboard 




The 10,000th 
prime 

Dear ZX Computing. 
May I begin by saying th 

the market for the Sincla 
owner? 
Your story "Getting 



Spectrum will no doubt be 
inclined to agree. Whilst Clive 
Sinclair is hailed as the man 
who brought personal 



it whether he will years 



biassed opinion, than y< 



AD NAUSEAM". 

It runs in FAST an 
BREAK and C0NT tt 



Dear ZX Computing, 
After studying the pig L 
program which appears 



It runs comfortably on e IK 
ZX81. By the way, great 



Manual mistakes 

Dear ZX Computing. 

I and -30 are printed as the 
same character in the Sinclair 
manual' Also, the graphic 
character on key 3 is 
rn.ss.ng? The missing 
character has the code 135. 
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PROGRAMMING YOUR 
ZX SPECTRUM 

Tim Hartnell and Dilwyn Jones 



user -defined graphics 
DOT man:, sound. col. 
SCREENS and BRIGHT. 



THE SPECTRUM 
SOFTWARE LIBRARY 



By David Harwood 



PROGRAMMING YOUR ZX SPECTRUM -£6.95 



X COMPUTING DEC 1982'JAN !< 



A PAIR OF ZIPPY ROAD 

RUNNERS 

ZX81 programs often run, 
just as they are, when 
typed into a spectrum. 
But usually the effort 
of adding a little 
colour and sound 
is worthwhile. 



10 REM ROAD RUNNER 

20 LET T=0 

30 LET R=1B 

4.0 LET X = 13 

50 LET Y = 12 

LET K = INT tRND*2) 

~ ~=fl-lK = l RNO 



-1; "O 



SB LET 
AND PK24-.1 
78 PRINT 
SB SCROLL 

90 PRINT TRB fl;-'I";TRB fl-*S; "«" 
95 PRINT RT Y+1,X-1; 
100 IF PEEK (PEEK 16398 +PEEK 1.6 
399*256) t128 THEN GOTO Id© 

110 LET X=X- !INKEY* = - , Z" RND X>2 
I HINKEY»- ,, H'' RND X(32) 
128 LET T=T + 1 
130 GOTO 55 
140 PRINT RT 
15 8 PRINT RT 




160 PRINT RT 

;t 

170 PRINT RT 



HRUE CRR-z- 



613 LET 

70 LET . 

30 LET h =JWT tR?-fr'*a.» 

90 LET H=R-!K=1 RND fi>aJ+IK=0 
. ffi R (S4-J 

£0 REM NEXT LINE COMT.^IMs R 
GRAPHIC C Hi- :i'JEi = 4 £0 
110 PRINT RT V,X-1; INK 1 ; "* __ 
.120 PRINT RT 20, «; INK 2;"»";Th 

" I 3c"'pRINT 

14-0 PD.IE 23692,-1. PRINT 

150 PRINT INK 6; PRPER 2; RT 0,1 
C, " SCORE 15 ";T, " 

160 IF SCREENS iV + 2 , K -1 .1 ="**■ Th 
EN GO TO 200 

170 LET X=:<- iINKEV'* = "Z".' + i INKEV 
$ = ■■«") 

.160 LET T=T + 1 

190 GO TO 30 

200 PRINT RT V.X-1; INK 

210 PRINT RT 6,©; FLSSH 

HT i; ■■ you have trashed!'. 

= £3 PRINT RT 5,16; FLR5H 1, BR I 
C.-HT 1; INK RND* 7, PRPER 9;" VOL 

=csfed ";T; " 

i-38 BEEF ,01 ,RND*2in-RND*20 

24.0 SO TO 210 

130 FOR J=0 TO 7 

ESS READ Z 

1"C' POKE LISR "C" +J . 1 

;: so next j 
2Se return 

3-00 DRTfl BIN 00110110.BIN 0011C 

110, BIN t'i'linilt!,LiIN OU01010O, if 
IN 001111110 , SIN 0C110110,EIN 31? 
£■11100,0 



BBIt? 



TALKING 
TURKEY 

This program 
has decided that 
although the 
English language 
does not exist, 
some of its rules do. 



■5£C LET X=C - 

5 33 t-cXT I 

■:-.4- in i= ini-;c.- 

345 CL5 

350 GOTO BBS 



THEN GOTO 34.0 



5 REM "POETRY" UERS 

Li-. :j LM ^s i.Z-5 .S3) 
Li '3 L.-T fiJllj="TNIfi5H 
UBUUXYZ" 
as let as ta j ^'-eBoiu 1 

^a let Rti3! = 'ETKor:- 

-55 LETT R*(41=RS(3i 

4© LET fij (51 = "ETRMR5: 



53 LET R*(7J ="EROI5H 

70 LET RS(6)=R*CS;i 

5 3 LET 34 :. ? !■ = -TEONPS 



ISO LET 
ISO LET 
140 LET 
iLPOUOUtXV 
150 LET ; 



-«Si 



31/e this program 
the Getty sbury 



OGiHL^T a* a?j 

170 LET at\lEI-flIi2) 

ISO LET flJCLtii -"EflOIMl: 

133 LET flS(20lzfUOI 

L£QS LET B*tai)3-RO" 

S'le LET St(2ai=f**(&i 

330 LET RS iSS? =R$ (2; 

240 LET R*(241=R»(2) 

250 LET R* (SSI =l=t* t2) 

ss0 let rs c26) =rs (si 

262 for g = i to 100 



365 LET L=INT 



3+RND*INT l«NE>»* 



PROGRAM LISTING 



10 DIM RS 136,2 
20 LET R£ '. I) =" 

OUfi'JUXYZ" 

S5 LET RS (31 =" 
30 LET P$ (3) =" 
35 LET RS (4) =■=" 
■i-C LET R« «B3 

PQU'-'l-ixYZ" 

50 LET R* £&) = 
&0 LET RS ("71 = 
70 LET RS (S) ■ 
30 LET fi$ iS) = 



" ETRNRSHMGSCCVF JKL 

■eoorsHU" 

■TEONRSHMGECDFJKL 



PQUUL 

30 LET fl£ < :.i?S =R* ca> 

IB© LET p,ftf;ij=fl$(Sj 

110 L5T RSr < 12) =RS (2) 

12(3 LET RS i'ISJ =R4 (3) 

130 LET RS (141 -fl( (21 

140 LET fla i IE) --"-(. 

.JLP3UUUXYZ' 1 

150 LET RS (16) =RS (21 

160 LET RS(17)="U" 

17© LET RS(18)=PSO> 

LS0 LET RE (191 ="£fiOXHU" 

190 LET RB (20S =RS 12) 

200 LET RS(2I)='RO" 

210 LET R4£32)=RJ(2J 

220 LET RS 1231 =flS (21 

240 LET at (34) =RS (2) 

250 LET RS(25)=R*(2! 

260 LET RS(26i=Ht(2! 

365 LET L = IM7 13tRnl=t:n 

*1) 1 

270 LET X = INT ■ RND ~T.& + 1 

S80 FOR 1=1 TO L 

290 PRINT CHRS 1X+37) ; 

see LET C=CODE 

NT *RND*23S +1) 1 ) 

310 IF C=0 THEN 



270 LET X = INT (RND*2B+1J 
3 75 SCROLL 

377 FOR H=l TO RND *5 +£ 

280 FOR 1=1 TO L 

290 PRINT CHR« (X+37> 

3O0 LET C-COCE RJt'X,!INT (PN 
NT <RND*237 +1) ') J 

310 IF C=0 THEN GOTO 300 

320 LET X=C-37 

.-■■30HNEVT I 

332 IF L<5 THEN LET L=LtINT 
C -f2> -INT (RND*2) 

335 PRINT " -; 

336 NEXT H 

337 IF RND>.S THEN SCROLL 
343 NEXT G 

350 GOTO £62 



RISC 

DTEH 

TOO 

LIOTI 

NEFRIT 

REE 

HURH 

BIE 

VINOR 

V IE 

■JEC 

BfiTU 

JIT 

RIH 

OGI 

RRO 

IE5 

KITE 



HUR 

RERR 

TEGO 

PERGH 

UEF 



NIO 
5RT 
URRIE 



HRCR 

HRT 

INRX 



, ( INT IRNC- 
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Stretching your 
Spectrum 



Dilwyn Jones, who has written several articles on 

making the most of the ZX81, now turns his 

attention to the Spectrum. This article will show 

you how to get the best out of your spectrum. 



Screen tricks 




You may have noticed thai mon problem. Problem? Nol 
some INKS and PAPERS come Just specify INK 9. You can now 


What does it do? 




out the same after the random read everything, 
printing in line 20. This isacom- 








£Z PR IN i RT P.i- 


D *^0 .. RWD *-_-. I.- CriRf 


113 DIM if (7341 


?£• PRINT ftT 3, 
5E 1 ; i * 


0.; OVER A.. INUEI* 


























something is punted on the 




B .; INK 9; BRIGHT 5..' FLSSH S; i £ 








:ode? Actually it's done by ptln- 


easy to modify for colour by ad- 




:ing a screenful ol spaces OVER 






















irihutes the same, the entire easy to read! This example 


:he screen to turn black and 






;verything that was black to 


cumstances). All this does is en- 


changed without disturbing random attributes, then setsthe 


;urn white' normally you would 


sure that the same attributes are 


anything on the screen or using entire background to yellow. 




maintained, but that INVERSE 1 


CLS. Note that anything written 



IB DIM i*l7B4-i 

15 FOR i =1 TO 5a 

20 PRINT ftT RNC.s2S.RNiii3i: II'tK 
RNC f 7 PAPER R;-(D*7: FLw;.h RND ; C 
.IRS (RND*S23 + 321 

25 NEXT i 

30 PRINT XNUERSE 1 : ST 0, S: DUE 
a 1.; PfiPER BJ INK B; BRIGHT e. F 
lRSH 5. i S 



omitting the INVERSE 1 
mentlor specifying INVERSEOI 
and specilying an INK 



10 DIM i S (70AJ 

15 FOR i =1 TO SB 

20 PRINT RT RND *£0 , RWf- *3J .: J.MK 
RND*7; PAPER RNO*7, ERIGiiT RND; 
FLfiSH RND;CHR* '~ 






1© DIM i $ 17341 

15 FDR i =1 TO 30 

2tf PRINT RT RMD-S20 . RND*. j I . INK 
RND*7: PAPER RNO | ■ T . BRIGHT RND; 
FLASH RNDICHRJ (RNDj22Jt."!£.i 

25 NEXT i 

30 PRINT RT 0,3; 
&; INK B, BRIGHT 



DEC 198 2: JAN IS 
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10 DIM i $ 1704-1 

15 FOP i =1 TO 5l3 

~ " PRINT RT RMi.^D !^i,+31, INK 



BRIGHT B.) 



10 DIM it(704t 

15 FOR i =1 TO 50 

20 PRINT fiT PNE-- -._■£: :"'-:" * .. L i INK 
RND*7, PAPER RND*7, BRIGHT RND; 
FLR5H RNPiCHRJ (RNDt233+32) 



25 NEXT _ 
30 PRINT RT 
S; INK - 



Remember: The ans* 



e above e»- slow, first draw it the norrr 
ntricks" are way in the same INK colour , 
the PAPER colour so that its I 



(sibility — if you background. The d 



10 DIM j 5 i704-;i 

15 FOR i =10 TO "70 STEP 2» 



disguise the delay ir 



1(3 DIM i 5 f70d-.i 

15 FOR •-=!£■■ TO 70 -5TEK 23 

iie> CIRCLE 120.,QlZi„i 



INK 3; OUER 



Variable 23658hasSIT3 
indicate CAPS LOCK ON, i 
pie POKE 23658,8 wills 
on CAPS LOCK and I 
23658,0 will turn it off i 



To allow the spec- 
trum to switch 
off/on the caps 
lock 



POKE 23658.2 



1000 PRINT "Do you w 

another game (Y or Nl?' 

1010 POKE23658.8 

1020 IFINKEYS = "Y" 

THEN RUN 

1030 IFINKEYS = "N" 

THEN STOP 

1040 GOTO 1020 



^ou only affect BIT 3. 



Matching up print 
and plot co- 
ordinates 



r~^ 



I you like a grftrn r«|jnr: 
ind cursor? Neither would 
it can be done. System 
le 23624 contain* rhe at- 



7 6 


5 4 3 


2 10 


FLASH 
LOWER 
SCREEN 


k 


BORDER 
COLOUR 
ALSO LOWER 
SCREEN 
PAPER 


LOWER 
SCREEN INK 



LOWER 
SCREEN 
BRIGHT 
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(PAPER 7-CLS) 

POKE 23624.BIN 10' 

11841 

POKE 23624.BIN 01" 



Pause and 

FOR/NEXT loops 

There is normally no problem 
with using PAUSE on the Spec- 



Try deleting it by typing in its line 
lumbar; try using EDIT. Quits 

will have lo go through all that 
POKEing again. But if you think 

uariable NXTLIN because line 



place a bright, flashing,! 



0,01. If you attempted to enter 
REMIC)FredBloggs!982 

NONSENSE IN BASIC ^with 
report C. So that's out. What 

with a normal line number (eg 
10) [hen Chang- -"- 
zero. Difficult? 



but they might not 



REM then PQKEaway unt 



iapBHni 


use MERGE to 


■!t 


tn 


program 


ogram 


using 




ng 


SAVE " 


NAME)' 


LINE 






This w 
line v 


task of' 


tically 


eaving 
line 1 . 



s by 



Press any key to 

continue 



operator. An exami 



tions. This part of the 



lOOP PRINT "PTfe 
1818 IF INKEi}= 



program line (NOTE: LINE n 
STATEMENT!. The Spectru 
manual tellsus that each BASIC 



H 



F0RA= 1 T0 220jNEXTA 

Non-deletable 



10REMICIFREDBL0GGS 
1982 

into your program, knowing it 

prevent other people copying 
that program without your 
author credit? Deleting the 



CAPS SHIFT or SYMBOL SHIFT 



1 LET a = PEEK 23637 + 
256xPEEK 23638; POKE 
a.OiP0KEa + 1,0:ST0P 

2 REMIC) FredSloggs 198 



1 Si Si3 primt 'P ; -a 

ihe sh= rx Key 

IBIB IF XNKEYS= 



1080 PRIMT "Pr 
1010 INPUT fit 



although subsequent lines 
go in the right place. Line 1 
longer needed — delete 



"" THEN GO TO lOl 
>s ENTER to CBDlj 

CHRS 1 4. The above examples 



that INKEYS 
d to either shift 


lS?Bbu! c 




ny P Wyof V co e ur 


SHIFT keys ar 








neously, the 








es. Pressing t 




;.i..| ■ 


th SHIFTS. Here 



keys simultaneously (i 



iese PRIN 



The keyboard is located in what 
is called I/O space, meaning 
INPUT/OUTPUT. These are 



!X COMPUTING DEC 1982IJAN1! 



microdrives and the RS232 

interfaces are all examples of I/O 
in action. The most significant 



I PROGRAMMING SKILLS | 



POKE only work with memory, 
he rt RAM or ROM. The I/O 
commands IN and OUT are 



8ASIC to handle tha I/O ports. 



use are those associated wit 
the keyboard, at least at th 

As an example using OUT, l< 
us play with PORT 254, whic 
- ather things sets th 



PORT 2 54 may help tc 



128 64 32 16 



D7 I D6 D5 D4 D3 D2 D1 DO 



DRIVES THE 

SPECTRUM 
LOUDSPEAKER 



J 



CONTROLS 
BORDER 
COLOUR 



CONTROLS 
THE MIC 
SOCKET 



4 are usad, we si 



10 OUT E54,INT (R 



the keyboard. There a 



10 PRINT IN 61i33 
SB PAUSE liBC 
3£ GO TO Id 



■ EEE[j]";i« ; 


. '. '. :.-: 


=i HKKI. t. v o 


, O P I 


s bd Dp Dp op a|[s: _ 


K L .. .-, 


» \m m m m mlop en e h 






er the keyboard kf 
iram from 2 5 5 , ag 



jal bits of the I/O port. In 
plication only bits to 4 
id for the keyboard, as 



r 255, fliving 04 a 



i hopefully all will 
r in due course. 
e the keys in the 



IF IN 64510=1255-6! THEN PRINT 



IF IN 57312^(255-15. 



f courseyounaednotwritetha being pressed. The I/O port 
ipression in brackets in full like associated with that half-row of 
ie examples above — they've 5 keys is 49 1 50 (see keyboan 



BIT 7 BIT 6 BIT 5 B 



I PROGRAMMING SKILLS I 



+ B4 + 32 + 16 + 



IF TNKEY*= 



THEN PR I 



IF IN 4915073S1 



You can 'check if either SHIFT 
key is pressed lor example, 



Delween upper and lower case whether CAPS LOCK Dr CAPS 

lelterssDrhailFLNKEYS - "k" SHIFT is on. Using IN to scan the 

THEM. . . is not the same as IF keyboard also allows us to 

INKEYS = "K" THEN . ., check if more than one, or 

whereas IF IN 19150 - 251 combinations ot, keys are being 

THEN . just checks if the k pressed, eg. 

IF JM 4-9150-- (255-2-U THEN PRINT 



left, down, up, Dr right, never 
diagonally. Using IN we could 
check to see if both the 5 and 6 


ie. diagonally toward 
upand right from the bott 


lO LET *=0 

ee Lrr ¥»o 

30 PLOT X,Y 

4-0 LET fl=IN 61436 

50 LET X=X+IR:251 OR M=£t-3 

50 LET Y=V+m=a+7 OR H=E43 

70 GO TO 30 


move right, and press both 7 
and 6 to move diagonally up and 

so easy if we had used INKEYS 

able to check if both the 7 and 


useO for this purpose a 
thev have direction a 

read with INKEYS to 
variable values (you m 



the 8 key were pressed. (INKEYS = "8") - (INKEYS = 

the cursor keys 5.6.7,8 to keys are so close together that it 



X COMPUTING DECIi 



kovboaro will be split into 4 
ifrom the point of uiew of the 
orogam. nol sewing it apart!) 
p.ir-s oj.cIi a block of 10 keys 



-act key 


require 


Tho 




Ktont shown. 


1 




UP 





Q 


LEFT 


T 


Y 


RIGHT P 


A 


LEFT 


G 


H 


RIGHT ENTER 


CAPS 
SHIFT 




DOWN 


SPACE 



So pressing at 






ressing any of the keys on the 

a uses movement downwards 

ie middle rows of the keyboard 
! left a ■ 



g any keys you stay 



ie right half of go off the edge of the screi 
the keyboard Refer back to the diagr; 



you would move diagonally up 

10 LET X = 120 
£0 LET Y=9B 
30 LET X=X + UN 
M 573*2! ?2E5) - til 

TH p.51!32 ■: -355i 

4.0 LET Y=Y- ilN 
-I 3S-66. >2S5J f- <IC 

50 Plot :<-'■•' 



.: keyfjrjrfrd 
IBS 30 and 
e keyboard 



&527S(.>555 DR J 




ANDREW HEWSONS BOOKS 
2MEST PROGRAMS FOR THE SPECTRUM 

'or the 

I insPECTRUini rsrj; 




ZXHQand HINTS 8.TIPS 



HBS& r 



StflBfWHtWSCI. 



OPCODES £1.45 



PUCKMANZX81 



HINTS& TIPS FOR THE ZX81 
THE PROGRAMS 



40 BEST MACHINE CODE ROUTINES FOR THE 
ZX SPECTRUM £5.95 



19 GOSUBs, GOTOs. I 



NIGHTFLITE FOR ZX SPECTRUM £5.95 



"_•' ' - .it, : 


IB©- 


en 




For the 
praise 
off Mazog 

Reviewer Nick Pearce says he 
remembered seeing something 
rather blurred on a television 
screen on the Bug-Byte stand 
at a recent computer show — 
and it didn't look very exciting, 
so he passed it by. Now that 
he's had a good look at 
mazocs, Nick realises how 
wrong his first impression was. 



study MAZOGS i 



A new concept 

MAZOGS is reallv a greai r 
concept in_ computer games 



for the trusty old ZX81. 

key word. The msjon 



were originally devise 
innovation. This, of o- 



and complex rr 



the game by trying 

Becoming an 
addict 



going I 

body of people v 



e done by 
J triors. But it is 
e MAZOGS that is 



The 


m ri- 


should 


..,« 






ling, to: •; 






















<e relinquis 














nd 1 


V utter voi 




'' : ' !; 


e of MZG. User 


trier 


i'i-X 


f£ 


n the progr 
:of thist fn 


'.:; 










settir 


uuy 


he game. 





it explain the game in 



MAZOGS, foi 
2X81. is availabi 
Byte, 100 The 
Hall Street, Live 

e 10,00, 




CODE PROGRAMS 



LIFE IN MACHINE COPE 

in the last issue of zx computing we discussed 
John Conway's game of life, and gave a sample 
program in BASIC to run the life process. From 
Epsom, k b cusson has sent us a fine 
program to run LIFE — 
in machine code. The 
speed of this program 
is most impressive, 
as are the results. 



3»> 




Most computer enthusiasts a ill 


generations per second using 


loading routine 


an be used 


edited or an initial colony loaded 




the whole screen. 






Loading The Pro- s 


those classic games which 


The Rules 




lay of to 64 


gram 














growth, survival or death of a 






435 bytes long and is stotedin a t 










REM statement at line 1 . Before . 






developments. 
















Unfortunately, moat ver- 


single cell (represented by 0) or 
























gram commencing at line 9000 


slow-runnmg, and detracts 










greatly from their interest. In an 
















e available for 






three live neighbours a new live 


the storage of , 




















loaded with a cu 












ed. In addition 


the end of each group a 




colony pattern is loaded by 






CHECKSUM will appear an the 




Iwnd, or alternately a random 


loaded wheneve 


the display ,s 


screen, and th,s should be com- 



:i982/JflN1383 



CODE PROGRAMS 



Once entry of the BASIC is co 


H- 














N5X ■ 




r- «31S 

















PINT AT 21,0 



certainly ruin rhe whole pro- 


DIMCSI884] 


9£3a f 




pn 


s -■ , a 






^mEmp,^ 


DIM USUI 
DIM V*ll) 


tlsa 


sfrc R 


Sail 








nuality on occasions, making it 


DIMXSI11 


Cocfes to en 


er Into M 


chine Cc 


de Loath 








DIM YS11) 


16514. 















ween similar characters This 


DfM2#(1l 


16519 





£r : ;b 


9 






particularly affects listings pro- 




16S24 


24. 


197 


6 


.32 


1 2 5 






16539 


18 


35 


19 


16 


250 




ins the command GOTO 199. 




19 


19 


35 


193 


16 


with indistinguishable 'B's and 




















16539 


34-1 


43 


43 


1 


51 


produced the listing in decimal. 




16544 


3 


£35 


167 


2 3 7 


55 


Playing Life 


1551-S 


235 
43 


6 
27 


32 

16 


126 

2 '_'■-_■ 


13 
35 


CHECKSUM can be used to 


within the prag%m, C a"d these 


15559 


1 


33 





S33 


9 


resolve this, since it simply con- 




15554 


ass 


12= 


13 




*a 






1 5 = .-. ■- 








£35 








:ei74 




197 


126 


io 








15579 


33 





16 7 




66 






16534 


3 


£35 


237 


66 


235 


"IS THE CHECKSUM COR- 
















RECT?" . If you press V the ad- 




155S9 


193 


16 


239 


1 


33 




however, these disappear to be 


16594 





g 


1 


52 


3 




replaced by the colony pattern. 


16599 


2 35 


9 


235 


12 5 


18 




Should you forget anv of the 


16604 


1 


32 





£35 




the last block entered and 


165^9 


237 


66 


235 


65 


125 


When you have finished 


itial option page can always be 

Although the screen is two 

dimensional, it represents e 


16614- 


13 


19 


35 


IS 


250 


16619 


43 


1 


33 





^35 


1 6 F. .- i 


157 
13 


23 7 


4S 


2-T.5 


157 




spherical surface for the pur- 






237 


66 








poses of LIFE, ie the top line is 
















considered to be adjacent to the 


16539 


24- 


197 


126 


IS 


1 


termediate result at 15 minute 




1654.4. 


33 





9 


3 


235 


intervals to guard against this. 




1664.9 


9 


a 35 


is; 


16 


24£ 


There is nothing mora 


jacent when deciding what the 


16654 


1 


33 





167 


237 


frustrating (nan losing the last 


pattern of the next generation 


16659 


55 


1 


22 


3 


235 


meone°has dinke'd a™eacup ori 


are quite likely to see patterns 
disappearing off one side of the 


16664 


237 


66 


235 


126 


18 


The rest of ihe program is in 
BASIC, lines 30 to 1600, and 


16659 

16 5 7 4 


201 

3 


235 


1 
24 


35 

137 


1 


ies->-? 


32 







2 i :- 




0t When loading start patterns 


15634 


33 





167 


i47 


32 


these are entered In the usual 


by hand it is usually best to 


166.69 


126 


254 


52 


32 


1 






15 5-3 4 


12 




126 


2 5-; 


52 


LIFE in line 193 should have a 


they are easy to load and some 


16639 






12 




i2e. 


normal letter E rather than en In- 




16 7 04 




52 


32 


1 


12 


rrts Machine Code Loader; 


results. 


16709 


19 


25 


126 


254 


^ 


MSCHINE CODE LOADER 


16714. 


3a 


■ 


12 


25 


125 






167 IS 


£EJ 


352 






12 


9000UPP.INT "INPUT 5 


16724 


35 


1E6 


2 5 4 


52 


32 


83- 




l'1.7 2 3 


1 


12 


35 


126 


254 


9010 DIM Y* (3) 








22 


1 




167 


902C INPUT P 
















3030 FOR X=0 TO 


16948 STEP 5 


1672 = 


£j" 




126 


254 


52 


9040 SCROLL. 




1674-4- 




1 


12 


209 


121 


9050 LET C5=0 




1 6 7 4 9 


£54 


2 




11 


2 5 a 


9060 PRINT AT 21 


,e; a; " "; 


15 7 = .'. 


3 


32 


5 


62 


S2 


■30 70 FOP. v=i TC 


5 


16759 


IS 


24 


2 


175 


15 



ac-50 INPUT v 3 

gpige print VI; ■■ 

9100 POKfrJ h,'JhL V 

9110 LET Ci=P + l 

9iaO LET C5=C5+^fi 

S13C :j5/t v 

■5140 PP.INT ■' ( • , Cc> 

9150 PRINT PT 21, 
SUM CORRE3T"n OR 

916S _37T 3?* = J1MKE : 



: 19B2/JAN 1383 



'IS THE CHECK 16-73 5 



16754- 19 16 16S 

16753 35 193 16 

16-74- 13- 1 100 

16 77 3 5 3-0 

1675^4 a 16 251 

121 176 32 

t^Z?7 r=' r ??^ i^ 77 



15814 


124 


165 


254 


2 55 


40 


DEP 

S351 


16919 


24-7 


■53 


77 


33 


254 


67 9 :■ 


.168^.. 


£39 


167 




66 


200 


9091 


If6i-' 




iSl 


2<i 7 


167 


237 


■3 '• S ' 


16834 


66 


40 


29 


33 


251 


419' 


16839 


223 


167 


237 


66 


40 


733) 


1634-4 


14 


33 


£5i 


£29 


267 


704 1 


16849 


i37 


66 


32 


tis 


175 


724 J 




SB 


1313 


64 


±'0-.j 


201 


63G3 


16859 


62 


1 


50 


138 


64 


307) 


16364. 


193 


20 1 


62 


2 


50 


S0Si 


15369 




B 4 


193 


2.T.. 


23? 


es: ■ 


IBo"- 


1~ 


35 





9 


6 


El j 


168 7 9 


24 


197 


6 


32 


125 




16884 


18 


35 


19 


16 


250 


333 ■ 


16569 


35 


35 


19 


19 3 


16 


298; 


16854. 


241 


301 


23 7 


91 


16 


736! 


16899 


64 


33 


6 





25 


125! 


16984 


235 


42 


12 


64 


35 


336) 


16909 


201 


205 





se 


205 


677) 


16914 


133 


64 


aoi 


20 5 





603) 


16919 


66 


20S 


133 


64 


205 


673 i 


16924 




66 


205 


30 


65 


3£ e ■ 


16929 


237 


75 


131 


64 


3 


5101 


16934 


205 


134 


55 


24 


234 


662) 


16939 


205 





66 


205 


233 


709) 


1694 4 


66 


24 


23£ 


2 3 


as 


377) 















4 '-i 








Kb 1 Uk'N 






















Sl-i 


RETURN 






















•-.I-. 
























K--. 




as* 














^1-. 




es* 


H(" 


LETT US 
























1 


SET j.~f: 
























Rt 1 uP.N 


















=cs 
















































:u 
















(> 


Wt 1 UkN 





THEI 



= CHR* 

PRINT FIT L,C; 
" OR E*=CMRS 
F C=C-1 

OR B*=CHR« 
ET C=C+1 
OR B*=CHR 



113) 



95 DIM IS I 

96 RETU RN 
100 REM I 

102 PRINT HT L,C; 
104 IF '.B*=CMR* 114 

$ 115) t." 
MRS 112) 

106 IF 
RND C<fl THEN I 

iaa if (B$ = ,r : 

RND C<31 THEN 

110 IF (3t-"L 
AND L<21 THEM LET 

112 IF (B*="~" 
RND L>0 THEN 

114 IF B9-="G 

116 PRIKT RT 

113 RETURN 
120 LET F=l 
122 RETU RN 
150 REM f"~ 
152 CLS 

154 PRINT RT 0, 14, " UM _]" 

155 PRINT RT 2 . S : ' PLEA5E INPUT 
THE TIME DELAY BETWEEN GENES 
RTIDN5. THIS CRN BEANY VALUE FRC 
M TO 64 SEC. " 

ISO INPUT T* 

160 IF T»="" THEN GOTO 136 

1E2 FOR Cel TO LEN T$ 

154 IF iTJIC) ;"9" OR TJiOfQ") 
AND T*tC)<>"." THEN GOTO 136 
166 NEXT C 

155 IF URL Tjifl OR U»L T$;54 TH 
em GOTO : :.= 

170 LET -:10^flL_T$ 

176 POKE 16515TL 

?7S POKE 15516, TM 

160 PRINT RT 13.0; "TIME DELFT, fl 
CCEPTED" 

132 PRU5E 25 

134 RETURN 

185 PRINT RT 13.3; '-TRY PGRIN 

IBS SOTO 153 

199 3RUE "LIFEi* 1 

20S CLS 

2G5 PRINT ST 



22E PRINT ... 

TER -GENE RAT ILii TIME KEY H RANDu' ' 

._ .' LGrtt Mi^-LE" KEY f MRN'J«- C 

■ LORD C-XSr-L., r '£ ■ - LORE h 

SAL5T STRING.' 

::c "'FIN' 



24© PR IK 
Y TO HALT ■■ 

250 PRINT RT 1«,0; 
NTINUE' 1 

260 PRINT RT 15.0. 
r-.TER -GENERATION' TIM; 
N TO THIS PSGE" 

27C PRINT RT 17,3; 
IT THE OISPLRV lUSE 
RS FOR MRNURL LOAD.1 

3O0 LET B* = IfiKE;S 

310 IF fit ' 

320 IF 65 

330 IF 5* 

340 IF 6* 



3S0 IF B* = . 
?-60 GOTO 300 
40G GOlUE IS 

iBf. Giro 200 

41S REM 
420 CLS 
430 PRINT RT 

440 PRINT RT 
7 AND E TO MO' 
E SAME KEYS UITH 



PRESS RNV 



THEN GOTO 300 
R" THEN GOTO 700 
T" THEN GOTO 400 
5" THEN GOTO 800 



HEN GOTO 410 
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LIUE CELLS" 

4se primt rt s.e 

5 OETHINED 3Y 
THE KEYS" 

469 PRINT AT 10, 
flD.UHEN COMPLETE 

170 LET St=IWH 
430 IF BS*>"H' 

500 LET F = 



ata LET BS=INKE"i" 

-SQ IF E3 = ,,M THEN 

750 GCLU- l-DQ 

S70 IF F = l T^Eil GO 

600 IF I!iKEVSi.B( 

610 GOSU8 IG0 

6:30 sot"l' i;-: 

700 REM j 

705 CLS 



750 NEXT 

760 NEXT L 

^70 GOTO 15 10 

aea re:: P"" 

S10 CLE 

o20 PRIfi [" AT S, 14. 

330 PRINT AT 5 . O: 
-■ FROM P. STRING'' 

340 PRINT OT 4,0 

D TO R STRING" 

350 PRINT HT 6,0 

7.E P STRING" 

360 PRINT PT 3.0, .. 
URN TO INITIfiL PAGE" 

B70 PRINT RT ; 



ERfi 
RET 



330 


















930 
































B ND 


























IF bS = "l" THEN LET 










1000 


























GOSUB (40+X+V) 












0; "STRING LORDED u 





1060 IF X=40 THEN PRINT RT 13. 

■■STS--ING ERRZED OK 

1070 GOT 

1500 REM __ 

1510 RflND U5R 1S910 

1520 DIM Z5CS84) 

1530 LET Z»-Ct 

1540 RflND U5R 16917 

1550 IF PEEK 16514=0 THEN GOTO 2 

00 

1560 IF PEEK 16514=2 THEN GOTO 5 

00 

1570 GOSUB 150 

1530 CLS 

1590 RRMD U5R 16939 

1600 GOTO 1550 



o 










ooo 


ooo 








a o o 


o o a 








ooo ooo OOO OOO 








o o c 










oao 


ooo 








o 


o 



o 


o 


o 


b 




OOO O 




D OOO 






o 


o 






a 


oo 


o 




o 






o 




o 






a 


oo 


oo 








o 










o 


o o~o 6 








o ooo ooo o 








O OO 


oo oo o 








o OO 


a ooo o 








o n 


O 








O 


o o 








oo 


ooo 






ooo 




OO r 




o on 




o c 
















oo 




OO 










OG 






oo 




OO 






oo 















OO 




c 






ooo 






a a a 




oo 


oo 






O OO OO 


o 






oo 










OOO OOOG 










o oooo 




6 






o 


o 


o 






o o 


o 


o 






o oooo 




o 






ooo oooo 


ooo 






oo 










O OO CO 


o 






oo 


JC 








o 


c 








oo 








oo r 


o 








o 




o 






o o 










o 




6 






o 




o 






o 




Q 






o o 


t 


















o~ 











oo oo 








oo 









• DATA PROCESSING 



drives, controlled h v USR statements o 


commands. 




• RS232C INTERFACE 






The ZX99 has an RS232C output allow 






any such printer using the full ASCIIcha 










132 characters per line) at a variable beu 


rj rate up to 9,600 


•SPECIAL FEATURES 






There are so many special features it is 






all, lor example: 






AUTOMATIC TAPE COPVr Vou can G 


py a data file 




of your memory capacrty as ll is prpcessed through! th 


e Sincl 


TAPE BLOCK SKIP: Without destroyin 


g the content 


of RA 


DIAGNOSTIC INFORMATION: To as 




the 


best recording settings. 






The ZX99 contains a 2K ROM which a 


is as an eiten 


ion to 


the firmware in the Sinclair ROM. The 


fXSS's ROM 








ASCII 


for the HS232C output. 






There is an extension board on the rear 




RAM 


packllarger than 16K if required). The 


,11,1 is 5ii|J|Jllt 


d with 



AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



£49.95 




" Stock Control (Octobeil 



doto-o/;ette. 




• FERGUSON CASSETTE RECORDER £28 inc. p&p 



• STAR DP8480 

RS232C (SERIAL) £285 plus £6 

Securicoc delivery 

CENTRONICS (PARALLEL) £265 

plus £6 Securicor delivery 



• 2.000 SHEETS OF 

180 column w.dthJIO',,^ pR|NTER pA p ER 

d £19.50 plus £3.50 p&p 

• E690 REVOLVING CASSETTE RACK 




• BBC CASSETTE LEAD 




■ MACHINE CODE 



Mastering machine 
code on your Spectrum 

JNr %M m L ^m OOOO-3FFF ere already filled called 'an^intemjp^outirie^ 



in the last issue of zx 
Computing, Toni Baker, author 
of Mastering Machine Code on 
Your ZX8T, opened up the 
topic of machine code on the 
Spectrum. Here, she continues 
the discussion, concluding her 
venture into the realms of 
registers, addresses and other 
mysteries. 



4000- 5CB6 i 



(4000) sro.es 
ixels on ihe TV 
5C8D) store? 
, (as used by 
in BASIC I. 



Storing numbers 



programming - , 



mledge of ABCD 



right , 



in ny 



the 



MC'l. 



lut getting Thi 

Machine Code 

The brain of the ZX-Spec 
Z80A this i £ C thr/ds 



popular belief, NO pari of the 
Spectrum will carry out BASIC 
programs. There is a chip 



+ lOOMABCEIdefin, 
To make this clear, 
that address ABCD s 
byte F3 and that 
ABCE stores the byte 
Then by writing (A 



O A, F3' LD A,(po) Only the A re 
aan tO operation.' Again only t 



To be a llll 
the Z80A i 



■ ■ ii is FFj which are ca 
the ROM is a (0001 i (0002: i 
lachine code to (FFFFI. Notice 



5CB7 

1 ■ ■ Rior-.' 



iSCfiF,. i 

r vftrvi'KI pi 






wni- Hie /HCA. .r . 
luple memory is wired 



s of an array, 
iy proceeding nme. 
because the I5C65I to 

e there is only HOM. Vou c 

'LD (70001. 
Jry is sat up in quite sensib 



LO (pq), BCDItto. 
5C65I-1 The following combinafi 

<5C65I + 100"(5C66) can NOT be made- 
e absolute value of this LD (qpl.m 



LD (pqUmn) 

Ihe stack 



though referred Ii 
itB't o' it does i 



unply a 



IX COMPUTING DEC 19B2MAN 13B3 



MACHINE CODE 



lop. What we 
-niddle. The n 



■ . 
10 be Some other , 
d ZOO should know ;,.■ 



probably i 



be able to say LDA.B + CoiLD 
BC3 • HL + 1 , almost as we do 
in BASIC. Unfortunately, such 
luxuries are beyond us. and 
'LD'can only ever transfer ihe 



SBC A. A means IF K - THEN LET A = 00 
IFK = 1 THEN LET A = FF 

AND A.-SBC HL.BC moans LET KHL = HL - BC 



To spot the usefulness ol 


instructions. In order to 


example. This progr 


m will 


to^radicB 1 a'nem 6 ' '.eg 


register pairs BC an< 
PUSH BC Stack the 


DE - 


called the CARRY FLAG 

The carry flag 


currently held In BC. 
PUSH DE Stack the 
currently held in DE. 
POP DE Remoue Ihe nu 


- 


A FLAG is very similar 

REGISTER except thai w 


toBC. 

POP DE Remove the nu 




only hold the number z 
important flag - as f 


to DE. 

The words "push 
"pop" area delightfu 

as PEEK and POKE 


„r.i 


the CARRY FLAG, 1 

denote ihis (lag by Ihe le 

register. (PI. i 

is not a standard conve 




d POP 


nobody uses 


recently PUSHed numb 


er from 


The need for Ihe carry 



:ionLDHL, SP do, 




PUSH or POP is i 

Arithmetic 









ADC A.B means LET KA 






ADD HL, BC means LET 






ADC HL.BC means LET K 


HL = HL 


+ BC f K 


similarly 






SUB A,B meanv LET KA 












SUB HL.BC does not e.is 






SBC HL.BC means LET K 




- BC - K 



MASTERING MACHINE CODE 
ON YOUR ZXB1 - please 
keep Ihem even though you 



^COMPUTING DEC 1! 



MACHINE CODE 

















rABLE ON 










r 


B 


C 


a 


E 


H 


L (HLI 


A 


nx - d) 


IIY + dl 


n 


ADDA,' 


BO 


31 


B2 


S3 


B4 


3 5 B B 






FD86dd 




ADC A,f 


88 




8A 




8C 


8D 8E 


8F 


DDSFdd 


FDBFdd 


CEnn 


ANDr 


AO 


A1 


A2 


A3 


A4 


A5 AS 


A7 


DDA6dd 


FDA6dd 


EBnn 


BIT Or 


CS40 


CB41 


CB42 




CB44 


CB45 CB46 


CB47 


DDCBdd46 


FDCBdd46 




BIT 1 r 


CB48 


C849 


CB4A 


C343 


CB4C 


CB4D CB4E 


;B4F 




FDCBdd4E 




BIT 2.r 


caso 


CB51 


i. Fi r. :■ 






C855 CB56 


CB57 


DDCBdd56 


FDCBdd56 






CB58 


L3:.iJ 


CtibA 


CKv-ti 


CB3C 


CB50 CB5E 


CB5F 


DDCBdd5E 


FDCBddSE 




BIT 4,r 


CB60 


CB61 


CBG2 


CBC3 


cec-- 


CB65 CB66 


CB67 


□DCFJcld66 


FDCBdd66 




BIT 5,1 


CB68 


riinii 


CiiHA 


i. ::.■!.! 


CB6C 


CB60 CB6E 




D0CBdd6E 






BIT B,< 




CB71 


CB7 2 


CD72 


CB7-: 


CB75 CB76 


:h"7 


DDCBdd76 


FDCBdd76 




BIT 7,r 


CB78 


CB79 


CB7A 


CB7B 


CB7C 


CB7D CB7E 


CB7F 


DDCBdct7E 


FDCBdd7E 




CPr 


88 


B9 


BA 


BB 


BC 


BO BE 


BF 


DDBEdd 


FDBFdd 


FEnn 


DEC r 


05 


OD 


15 


ID 


25 


2D 35 


3D 


DD35dd 


FD35dd 


- 


INf.lCt 


FT40 


ED4B 


ED50 


ED5B 


ED GO 


ED6B - 


Ed78 




- 


- 




04 


OC 




1C 


24 


2C 34 


3C 


DD34dd 


FD34dd 




LDB.r 


40 




42 


43 


44 


45 46 






FD46dd 


06nn 


LDC.r 


48 


49 




4B 


4C 






D04Edd 


FD4Edd 




LDD.i 


50 


51 


52 


53 




58 56 


57 


DD56dd 


FD56dd 


16nn 


LDE.r 


58 


59 


5A 


5B 


5C 


5D 5E 


5F 


□D5Edd 


FD5Edd 


1Enn 


LDH.r 


60 


61 


62 


63 


64 


65 66 


87 


DD66dd 


FD66dd 




LDL.r 






EA 


6B 


6C 


6D 6E 


6F 


DD6Edd 


FD6£dd 


2Enn 


LD (HLI,f 


70 










75 








36nn 


LD A,r 


7B 


79 


7A 


7B 


7C 


7D 7E 




DD7Edd 


FD7Edd 


3Enn 


LD 


DD70 


DD71 
dd 


DD72 


DD73 
dd 


DD7 4 


DD7 5 - 
dd 


DD 7 ' 
dd 




~ 


DD3S 




Fd70 


FD71 


FD72 


FD73 


FD74 


FD75 - 


FD77 






FD36 


IIY + db 








dd 


dd 


dd 










ORr 


BO 


B1 


B2 


B3 


B4 


B5 B6 


B7 


DDB6dd 


FDBBdd 


F6nn 


OUT (O.r 


ED41 


ED49 


ED51 


ED59 


ED61 


ED69 - 


ED79 


" 


" 




RES O.r 


CB80 


CB81 


CBB2 


CBS 3 


CBB4 


CBB5 CB86 


CB87 


DDCBdd86 


FDCBddBB 




RES 1,r 


CB8B 


!;'::> 


CBBA 


CLirJL: 


CLiHC 


CB8D CBBE 


2BSF 


DDCBddBE 


FDCBddSE 




RES 2.r 


CB90 




CB92 




CB9-1 


CB9 5 CB96 


CB97 


DOCBdd96 


FOCBdd96 




RES 3.r 


CB9B 


CB99 


CB9A 


CB9B 


CB9C 


CB9D CB9E 


CB9F 


DDCBdd9E 






RES4.r 


CBAO 


CBA1 


CBA2 




CBA4 


CBA5 C8A6 




DDCBddA6 


FDCBddAB 




RES S,r 


CBA8 


CBA9 


CBAA 


CRAR 


CABC 


CBAD C8AE 


TiAF 


DDCBddAE 


FDCBddAE 




RFS 6,r 


CBBO 


CG3I 


cub 2 


l:ljG.3 


CBB4 


CBB5 CBB6 


CBB7 




FDCBddB6 




RES 7.r 


CBB8 


C639 


CBBA 






CBBD CBBE 


V.RRf 


DDCBddBE 


FDCBddBE 




RLCr 


CBOO 


CB01 


CB02 


CB03 


CB04 


CB05 CB06 


CB07 


DDCBdd06 


FDBdd06 




RRCr 




CB09 


CBO« 


C.EOR 


CBOC 


CBOD CBOE 


:r!'.f 


DDCBddOE 


FDCBddOE 




RL r 


C810 


CB11 


C612 


CB13 


C814 


CB15 C816 


CB17 


DDCBdd16 






RRr 


CB18 


CB19 


CB1A 


CB1B 


CB1C 


CB1D CB1E 


CB1F 




FDCBdcHE 




SET O.r 


CBCO 


CBC1 


CBC2 


CBC3 


C8C4 


CBC5 C8C6 


CBC7 


DDCBddCG 


FDCBddCe 




SET 1,r 


CBCB 


cac; 


cur. a 


cfjci; 


:".L'CC 


CBCO CBCE 


:bc" 




FDCBdriCE 




SET2,r 


CBDO 


CED ■ 


CBD2 




'JBD-l 


CBD5 CBD6 


;:rd/ 


D0CBddD6 


FDCBddDG 




SET3,r 


CBD8 


■■. HIV. 


CBDA 


CRHR 


CBDC 


CBDD CBDE 


CBDF 


DDCBddDe 






SET4,r 




CBE i 


CBE 2 


CBE3 


CBE4 


CBE5 CBE6 


CBE7 


DOCBddES 


FDCBddE6 




SET B,r 


CBE8 


C6E9 




C..3FR 


CBEC 


CBED CBEE 


:bff- 


DDCBddEE 


FDCBddEE 




SETB.r 


CBFO 


CBF 1 


CBF2 


CUKi 


CBF4 


CBF5 CBF6 


car? 




FDCBddF6 




SET 7,1 


CBF8 




CBFA 


CBFB 




CBFD CBFE 


CRFF 


DDCBddFE 


FDCBddFE 




SUBA.r 


90 


91 


92 


93 


94 


95 96 


97 


DD96dd 


FD96dd 


D6nn 


SBC A.r 




99 


9A 


9B 


9C 


9D 9E 




DD9Edd 


FD9Edd 


DEnn 




CB20 


CB21 


CB22 


CB23 


CB24 


CB25 CB2B 


CB27 


DDCBdd26 


FDCB0026 




SRAr 


CB28 


CB2 9 


cb:a 


'.V 3 2 3 


CB2C 


CB2D CB2E 


C32F 


DDC8dd2E 


FDCBdd2E 




SRLr 


CB38 


CB39 


CB3A 


CR3H 


CB3C 


CB3D CB3E 


CB3f 


DDCBdd3E 


FDCBdd3E 




XORr 


A8 


A9 


AA 


AB 


AC 


AD AE 


AF 


DDAEdd 


FDAEdd 


EEnn 


. 






Sm 


■ 


- 








PART 3 




O'i. 0009 0313 








" 


-DM 






OFTH 




J 


:" 


';" 






:.,;*, 


^3)3 








WILL BE 






..". ■ .". 


, w. 




,'ft7>. 


"U'a 


. 






CARRIED OVER TO 














oat. 


. 






NEXT MONTH 











TECHNIQUE 



MAKING SENSE OF 
BUBBLE SORTING 




Many programmers 

have used bubble 

sort subroutines to 

, get the contents of 

o° an array into order. 

° Few of those who've 

used the routine Dl 

__ . , obligingly records aa 

could explain how it ixrcs&s 

works. Mike Bidden, ™~ 

Tamworth, Stafford- £=■£«« 

shire, takes on the »~;r5— ; 

i task of making it sissst"- 

Sill rlO^r 1 in Conclusion 



display simila 



id the 16K RAM pack). 
A lew modifications io t 
igram in Fig. 2 produced th 






Fast Bubble Sor- 
ting 



r. writing down the 
after each swap. ' 



Slow Bubble sor- 
ting 



2 DIM RIS) 

10 FOR J-l 

15 INPUT B 

16 LET Ri " 



-B 



17 PRINT R . _. 

20 NEXT J 

SCt FOP J"S TO 

5=2 FAST 

66 LET K=J+i 

BS FOR I=K TO 

65 LET S=K+3-I 

70 IF ft l'S.1 :ifl (J 
HEN GOTO 90 

75 LET I1=fl (S) 

60 LET ft 15.1 =fl f 

6S LET ft (J) =f1 

S0 NEXT I 

9B NEXT O 

95 PRINT 

97 FOR >J = i TO : 

93 PRINT .0 fiJJ 

99 NEXT J 



TECHNIQUE 



2 DIM fit 
5 LET ■/■_ 
is FOR J=l TO 



22 FOR J=i TO 3 

23 FOR K=l TO 20 

24 NEXT K 

25 PRINT AT X,Y; 

- "=x+a 



26 LET .. 

38 NEXT ■_ 

4.8 LET V=Y + 3 



I=K TO 3 



a-fl26|12 13 12 12 12 
76 76 76B5QB26 '26 26 
12 12B26 26BSO SO SO 
71 71 71 71 71 71 71 

36 36 36 36 3SB76 76 
26B50 60S76 VblSa 36 
33 93 33 33 93 93K& 
86 86 S3 36 63 SSB9iS 



IF R tS.i 



3-1 



IEN GOTO 38 

75 LET H=R 15.1 

30 LET fi (3) =ft (J) 

35 LET R IJJ =!-» 

36 PRINT AT £*S>-,2/ 

37 PRINT RT 2k'-2 ' 
S? GOTO 21 

98 NEXT I 

95 NEXT J 

96 PRIMT "SORTED" 



Conversion Time 



very interesting 



33 26 
55 29 

29 33 



i 33 ■ 
2 13 . 



10 FOR J=l TO 



25 PRINT RT X 

23 LET X=X+a 

38 NEXT J 

4.8 LET V = 1A 

58 FOR 0=1 TO 

55 LET K=J+1 

60 FOR I = K TO 

65 LET S=KtB- 

70 IF R SSI >f* I 
HEN GOTO 30 



RND»69tlS) 



OR R (SI =R( 



75 LET .._ 

60 LET R (S) = R f JJ 

55 LET R (J) =M 

56 PRINT RT 3*5-2. 

57 PRINT RT S*U~2'. 

89 GOTO 21 

90 NEXT I 

95 NEXT d 

96 PRINT "SORTED" 



102030-ia5B08 7033931133 

18 REM CONUERSION GRRPH 

31? REM FRHR. TO CENT. 

30 FOR F=3d TO 228 STEP IB 

4.0 IF F(188 THEN PRINT " "; 

30 PRINT F; 

6fl FOR Ctl TO 5* (F-3'21 ..'+5 

78 PRINT " ,"J 

BO NEXT C 

50 PRINT 

_3lt NEXT F 

,35 PRINT 

110 PRINT TRB 3; -lososoj-osoeo^e 

aagaieo" 



18 REM CONVERSION ERflPH 11 

:-• REM FRHR. TO CENT. 

38 FOR F=35 TO 220 

SO IF F>*3 THEN PRINT F; 

68 PLOT 5* tF-32.1 /23 ,F..'1S5 



S^iiH 



SP48 SP80 

Memory extension 64K Memory extension 

£25 "iio" 1 




*«,-« 



SOFTWARE FARM DEPT 



i„ s „* 



D J MOODY COMPUTER SOFTWARE 



16K SPECTRUM COMPETITION 



GAMES i*^h 



ADVENTURE-1. 100 caves 50 treasures. 






COMPETITION 

CONDITIONS OF ENTRY 









J MOOOV COMPUTER SOFTWARE 01 



DISASSEMBLER. 
ASSEMBLER. T«M 



16KZX81CAMES 



All in all, you're just 
another brick 

Adam waring, from Hull, has sent us two pro- 
grams which he believes are the best he has ever 
written — the wall and SURROUND, in the wall 
you have to try and demolish the wall, before it 
demolishes you. surround pits you against an in- 
telligent ZX81, as you try to draw lines around 
each other. 




Is NO. The w 



i. Voui 



■ 



3 rapidly from le 
only chance is to hurl 

a BASIC 
ire POKEd into the 
PRINT AT! especially whendeal- 
ZX COMPUTING DEC 1982/JAN 19B; 



■n SCROLL is used, 
"he speed of the wall m ovine 
oe made faster/slower bi 
tging the length of the loof 



whan being fii 
As = Siring a 
"SPLAT" m b 
Xs = Score s 



ib after playing 
en you can get 

idify the com- 



16K ZX81 GAMES 



s 



OLD MARYLEBONE ROAD 



WALL LISTING 



LET P-PE£ 



30 GOSUEJ yi5G 

90 LET S=0 

lie FOR X = ll 

123 PRINT Hi . 

130 NEXT X 

ISO REM ** 

lea scroll 

178 PRINT 



930 FOP 

340 POKE P+ 

950 NEXT X 

960 RETURN 

lOCO REM S* 

1 1 ■? i ET Hj! 



180 FDR 

190 IF PEEK IP+X) O0 
1000 

200 NEXT X 

S40 REM *-*■ MRIN LOOP 

ssa for x = i to 5 

250 FOP Y-0 TO 30 

2 80 POKE ~ 




ii em* m <*msm m 
am m& wmum 



--:■!< O 



)KE 



30O LF 

310 NEXT V 

320 POKE P+V -1 , S 

330 NEXT X 

340 GOTO 150 

538 PEM ** FIRE ft* 

520 LET C=-l 

53ti LET D = 1NT iRi-Hf, s-9) +1 

540 FOR F =0 TO 20 STFP 2 

550 IF PEEK IP+V>F*33) ,'>0 
LET C=C+1 

560 POKE P+¥tF*33>S9 

570 IF PEEK [P+Y + IF+13 *33 
HEN LET C=C+1 

580 POKE P+Y)IFtiJ*S3,0 

590 POKE P+Y+F*33>0 

600 IF C->=D THEN GOTO *C20 

610 NEXT F 



1100 FOR X=l TO 7 

1110 SCROLL 

1120 PRINT AS 1X1 

1130 NEXT X 

1140 FOR X=i TO 14 

1150 SCROLL 

t i 70 'il ■ l 

1180 PRINT RT 9,1.: "YOU HflL'E BEEN 
CRUSHED TO PIECES BY THE URLL . 
BITS OF YOU RRE fiLL OUER THE 



ED "jSj 



AT 12, 1.. "YOU DEMOLI5 



5i; i 



1200 PRINT RT 14,1. 

1210 IF S<300 THEN PRINT "YOU RR 

E PRTHETIC. HINT: THY DPENIN 

G YOUR EYES NEXT TIME." 

1220 IF S>=300 RNC J..T0O THEN PR 

INT "I SUGGI ■ ■' t ■ ■ 



630 LET Z=Z*i 



16K ZX81 GAMES 



PRINT '■YOUR SCORE IS RUERHCE." 
1250 IF S; =3GCn3 AND 5.5900 THEN 
PRINT " PRETTY GOOD. YOU UONT 

DO SO UELL NEXT TIME." 
1SS0 IF 5 •■ =500u pnl- =■ , St'0U "I HEM 
PRINT "I DONT BELIUE MY EYE 5 . HO 
U CRN SUCH A CRETIN DO SO GOOD' 



1510 GOTO 

1600 REM *■ 

1610 SflUE 

1630 RUN 



> =900(0 THEN PRINT 



1270 IF _ . 

ARE THE? PEST PL 

EM. YOU (JILL BE REMEMBERED 

YEARS TO COME. " 

1300 REM *, Hi- SCORE ** 

I3S0 IF S-tl THEN GOTO 1450 

1330 LET H = 5 

■ PRINT AT 



2060 PRINT 
2070 PRINT 
ae&e PRINT 
FORE IT" 



IONS + 



SCONGRRTULA 
E OBTAINED 



HE HI-SCORE . " 

1360 LET Z=H 

1370 LET Z-Z/ilDM 

13S0 FOR F=0 TO 3 

1390 POKE P+F+7S6.INT Ztl56 

1*00 LET Z=Z-INT Z 

1410 LET Z=Z*10 

1120 NEXT F 

— 20 j S 



1450 PRINT 

IF INKEVi- 



THEN STOP 
' THEN GOTO 14 



DEMOLISH THE UHLL BE 



2090 PRINT -DtrriOL iSHt 
2130 PRINT '■YOUR " "V" 
RAPIDLY ACROSS" 

— INT "THE SCREE 



TO RIGHT 
2120 PRINT 
Y TOURRD5" 
2130 PRINT 
OF THE" 
,2140 PRINT 
HES THE TOP 
2150 PRir~ 



1ST. 



•OUR" 



IS MOUEO 
FROM LEFT 
THE URLL MOVES SLOUL 
YOU FROH THE BOTTOM 
SCREEN. UMEN IT REAC 
LINE YOU CEH5E TO EX 
SOLE DEFENCE 15 TO H 



2160 PRINT 

URL YOURSELF 

2170 PRINT 'AGAINST THE UflLL IN 

THE HOPE TO" 

21S0 PRINT "KNOCK SOME SRICKS O 

T. PRESS ANY" 

2190 PRINT "KEY TO DO THIS." 

2200 PRINT "PRESS '■"&"•' TO STAR' 

ksi.Hl IF INKEY*<>'5" THEN GOTO 3. 

2220 CL5 
2230 RETURN 






SURROUND LISTING 


















Y-Z 












H-3CI0 






P-PlEK 163-3 




■1 




60 







140 NEXT L 

150 FOR C=0 TO 31 

160 PRINT AT 0,C= " 

1TO PRIriT AT 31, C; 



1S3 PRINT AT 
i4, ■■YOU="J Y 
210 LET I 



IF PEEK IP+B) 



Z.:TRB 
GOSUE 



250 


LET BS-fl* 
















LET R-fi+(flJ-"B"! -IRI-"5") *( 










1500 








1000 

320 


IF PEEK (P+A) <>0 THEN GOTO 




















c-i 


























1050 


CL5 


































1560 


PRINT "YOU UtONj WHAT fl RARE 



OCCASION" 
1570 LET Y=Y + 1 
1575 PAUSE 4-E4 
1580 IF Y<5 THEN GOTO 40 
1590 PRINT "A ROUND TO YOU - RM 
ZING" 

1600 PRINT "IXai=",Z/ , YDU:";Y 
1610 PRINT "ANOTHER ROUND (Y OR 

1620 LET fl*=INKEY* 

1630 IF A*="Y" THEN RUN 

164-0 IF R*o"N" THEN GOTO 1620 



ZX81 Sped ;i'ii in 

MANAGEMENT GAMES 



AIRLINE- £5 



AUTOCHEF— £5 



PRINT SHOP— £5 



MODELLER X — £8 



(' A ' ftjj CASES COMPL 



COMPUTER SIMULATIONS 



SOUND with ZX 81! 



MAKE AMAZING SOUND EFFECTS WITH 
YOURZX-81 




^ £25.?5~THEZ0NX-81 




2X81 

zx-pand£ 




16K-byIe EXPANDABLE RAM for ZX81 

• 16384 bytes □[ extra random access memory 
(16K) 

• Expandable lo32K with easily lifted internal plug-in 
module 

• Simply plugs into rear expansion pori of the ZX81 
computer 

• No additional power supply required 

• LED power indicator 

stability 

• Compact size (76 ■ 91 » 28mm approx.) 

• Compatible with most expansion systems 

• Full 1 year parts & labour guarantee 

• Exceptionally low fully inclusive prices 

ZX Panda 16K Expandable Ram Pack E27.50 

ZX Pands 16K Expandable Ram Module .... £19.95 
OR The two together 32K Giant Panda Ram Pack 

£44.00 

• Finally the Really Big One 64K Ram Pack £65.00 



KEYBOARDS 



TYPE A £30.00 Inc. 

Keyboard & case — houses 
your ZX81 printed c 
board. Easy fit-in solder, 42 
keys, fori printed. Access lo 
user port TV mic & ear as 
ZX81 Or send your 



ZXB1 



I ii for 




you Please add £4.00 p.p. 
tor this service. 
TYPE B £26.50 Inc. 

Replacement 41 key with 
auto repeat. Peel off existing 
K/B replace and plu 

No soldering. 



Cheques/PO please lo 

AFDEC ELECTRONICS LTD, 

Kempshott Lane, Basingstoke, 
Hants RG22 5LT 



I BK E-;f . ■ 
32KGIAM I'AMJA 
64K THL 3:^ .IN- - 
KEVBOAF. ) -Y!>- \ 
KEYBOAFO -Y 

PLEASE PRINT CI 

NAME 



ZX81 SOFTWARE 



THREE-DIMENSIONAL 
CUBES ON THE ZX81 

Luc De Jaeger, from Slotendries, 

Belgium, has discovered a way 

to get representations of three-D 

cubes on the ZX81. He explains his 

method, which uses a 'self made 

television screen worksheet'. 



,.-t — y 

^==4= — _=»■■'* 

i _!■■ 



tience. Although It takes a while 


chosen coordinates of the 






ZX81, the results seem pretty 






horizontal' edge (see the se- 


how it Runs 


cond example) of the upper sur- 


Lmes 5 to 65 ask for the four 


ne ol the upper 


points of the upper surface of 


Lines 185 to 280 print the 




second 'horizontal' edge. 




Lines 285 lo 340 print the 


angular point IE;F), then press 




NEWLINE lot coursel, and then 




input the second coordinate, i.e. 


the first horizontal edge of the 


F Mind the right order of 


base (see example two) or the 








Lines 445 to 540 do the 


worksheet to know where 


same es lines 34S to 440. Then 




1 REM JJ3-[HM£N5IONHL UUBE5* 



ZX81 SOFTWARE 



OF THE UPPER SURFACE" 
7 PRINT 
10 PRINT "INPUT RNGULRR POINT 

IS INPUT E 

ae input f 

25 PRINT "INPUT HHauLRH PL'-lf-T 

30 INPUT G 
35 INPUT H 
c *° PRINT "INPUT RNGULRR POINT 

4-5 INPUT I 
50 INPUT J 
55 PRINT "INPUT RNGULRR POINT 

613 INPUT K 

65 INPUT L 

_70 PRINT "UHRT IS THE HIGHT OF 

THE CUBE *?" 

75 INPUT M 

30 CLS 

85 IF F=H THEN GOTO 95 

90 IF Fi>H THEN GOTO 115 

95 FOR N=E TO G 

100 PLOT N,F 

105 NEXT N 

110 GOTO 1S5 

115 LET O-fiBS tF-HJ 

120 FOR P=0 TO O-l 

125 IF E<G AND F>H THEN GOTO 1.5 

130 IF E{G AND FtH THEN GOTO 14. 

135 IF E>G RND F<H THEN GOTO 16 

14-0 IF E>G RND F>H THEN GOTO 17 

14.5 PLOT E+P,F+P 

150 GOTO 130 

155 PLOT E+P,F-P 

160 GOTO ISO 

165 PLOT E-P.F+P 

170 GOTO 160 

175 PLOT E-P,F-P 

160 NEXT P 

1S5 IF >J = L THEN GOTO 195 

19B IF J<>L THEN GOTO 215 

135 FOR Q=I TO K 

200 PLOT O .w" 

205 NEXT O 

210 GOTO 285 

215 LET R=ABS 1U-LJ 

220HFOR S=0 TO R-l 

225 IF IiK RND J>L THEN GOTO 25 

230 IF UK RND Utl_ THEN GOTO 24. 

235 IF I>K RND J<L THEN GOTO 25 

24.0 IF I>K RND U>L. THEN GOTO 37 

24.5 PLOT 1»5,J^5 

250 GOTO 2B0 

255 PLOT I+S.J-S 

360 GOTO 260 

265 PLOT I-S.U+5 

270 GOTO 280 

275 PLOT 1-5, J-S 

280 NEXT S 

285 FOR T=U-M TO J 

£90 PLOT I,T 

295 NEXT T 

300 FOR U=L-H TO L 

305 PLOT K , U 

3 10 NEXT U 

315 FOR U=F-M TO F 

320 PLOT E,U 

325 NEXT U 

330 FOR U=H-H TO H 

335 PLOT G.U 

34-B NEXT U 

34-5 IF J-M=L-H THEN GOTO 355 

350 IF J-MOL-H THEN GOTO 375 

355 FOR X=I TO K 



360 PLOT XjU-M 

365 NEXT X 

370 GOTO 4.4-5 

375 LET Y=RBS (U-L) 

360 FOR 2=0 TO Y-l 

335 IF I;K AND U-M>L-M THEN GOT 



4-05 
O 4.25 



THEN GOT 

K AND J-MlL-M THEN GOT 
IF I>K AND U-M>L-H THEN GOT 



O 4-35 

4-05 PLOT I+Z.U-M+Z 

4-10 GOTO 4-4-0 

4.15 PLOT I+Z,U-M-Z 

4.20 GOTO 4-4-0 

4-25 PLOT I-Z.U-H+Z 

4-30 GOTO 4.4.0 

4.35 PLOT I-Z.U-H-Z 

4-4-0 NEXT Z 

4-4-5 IF F-M=H-M THEN GOTO 4-55 

4-50 IF F-M<>H-M THEN GOTO 4.75 

4.55 FOR R=E TO G 

4.60 PLOT A,F-M 

4.65 NEXT R 

4.70 GOTO 54.5 

4-75 LET B=RBS (F-H) 

4-80 FOR C=0 TO B-l 

4.B5BIF E<G AND F-M>H-M THEN GOT 
515 

IF EiG RND F-M<H-M THEN GOT 



O 505 

4-95 IF E>G RND F-M( 
O 525 

5S0 IF E>G AND F-M;H-M THEN GOT 
535 

5C"5 PLOT E+CF-H + C 

510 GOTO 54-0 

515 PLOT E+CF-M-C 

520 GOTO 540 

525 PLOT E-C,F-Mf.; 

53S GCTC 54.0 

535 PLOT E-C.F-M-O 

54.0 NEXT C 

545 LET D = AB5 (F-Ui 

550 FOP = Ci TO D-l 

555 IF Ell AND F-M;-J-M THEM GOT 
O 565 

560 IF EH RND F-M>U-N THEN GOT 
O 575 

565 PLOT I + O..J-M+0 

570 GOTO 550 

575 PLOT I-O.J-MtO 

5SQ NEXT O 

585 LET P=RB5 <H-L) 

590 FOR O=0 TO P-l 

595IF G>K AND M-HjL-M THEN GOT 



THEN ?OT 



GOT 



600 IF G<K RND H-HjL- 1 
O 615 

605 PLOT KtO.L-M+Q 

610 GOTO 620 

615 PLOT K-Q,L-H+Q 

62© NEXT O 

625 LET R=RB5 (F-.JJ 

e:j0 FDR 5=0 TO R-l 

635 IF El-I RND F.--J THEN GOTO 64- 

64-0 IF Eil AND F >U THEN GOTO 65 

64.5 PLOT 1+5 .J+5 

650 GOTO 6613 

655 PLOT I-5,Jt5 

660 NEXT S 

865 LET T=RB5 TH-L) 

670 FOR U=0 TO T-l 

675 IF G>K RND H>L THEN GOTO 63 

660 IF G<K RND H>L THEN GOTO 69 



6B5 PLOT K+U .L+ 

690 GOTO 700 

695 PLOT K-U,L+ 

700 NEXT U 
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HORSE RACING 

ZX81 



i trom only a races (20. 
4 day 50% money bad 



FORTUNE TELLING 



Send cheque or P.O. to the 

BUTRONICS CO. 

44-46 Earls Court Road, 

London W8 6EJ. 

(Mail order only please) 



THE TOMB OF 

DRACULA! 



ii±> HORROR 



Occupying 0v*r13»l 
adventure game for t 
E3.96I Enter Dracula s TomQ at ju minute: 

in search of the tabled Vampire's Treasure 



tarsi 



pick 



against the lurking horrors ... ghouls, zombies, pits of 
primaeval slime ... See them all on ihe ZXBVs plan of 
the tomb ... when it will let you! Take a chance on a 
Mystery Vault ... if your daret And all the time the 
minutes are ticking by to sunset . . . when Dracula rises 
from his coffin and comes after youl EaCH of the 

as deep as you like, the Prince of Darnkess will seek you 
out in his blood-lust! WARNING: people of an 
exceptionally nervous disposition should play this game 
only during the hours ot daylight! Special facility 
enables a game in progress to be saved on tape so you 
can continue it whenever your choose. 



e of only £3.96 include 



«Kty-v 



ZX81 SOFTWARE 



FANCY A DROP OF 
BUBBLY? 

Paul Holmes has written two great 

versions of the program lemonade 

STAND. One fits within 1K, and the 

other version, which has many more 

features, demands extra ram. 



y cups you will make 






RUN this, ana then enter the 
following information, uressing 
NEWUNE/ENTER after each 

ROADWORKS NEARBY, 1 0,40 

BAD WEATHER, 5,25 
FAIR WEATHER, 70, 75 
GOOD WEATHER, 90, 110 
HEATWAVE, 150, 150 
STORMY, 5. 5 

Once you have done this, 
enter the second program, 






l.lfyc 




ZX81 SOFTWARE 



1K PROGRAM LISTING 

IS DIM RSi6,131 

-0 FijR 2-1 TO 6 

30 INPUT fl« (Zl 

40 INPUT R 

50 INPUT B 

SB LET g*(Z,l?> =CHS* » 

• O LET Rt(Z,lSJ = CHR£ B 

ea print r*«2j, 

50 NEXT Z 



10 LET P=E 

23 LET M = 10i20 

30 LET L = INT iRND*6 + l) 

35 LET D=INT iRND*6+l) 

_40 PRINT ■■REPORT: ";fl((D! t 

50 PRINT "LEMONADE- ";P;"C 

50 PRINT "CASH: S";M^10iZ> 

70 PRINT "CUPS?" 

60 INPUT C 

50 IF C*P>M THEN GOTO 60 

100 PRINT "PRICE?" 

110 INPUT L 

-■ ^ND*CODE [fl*(D,17 
D , 13J ) 



95 INPUT L 
100 IF L>E0i_ 
105 PRINT RT 5jj 

ifV" . L;TRB IB; "P » 

110 PRINT RT 6,.-3,; 



aae print rt B73 

□ OPEN 5TBLL- 
125 IF INKEY*= 



K PRE55 R 



LET 

NO+COOE 
130 LET 



R=INT <N- (1^10 



IF fi> 



. _ THEN LET R =C 
CLS 

PRINT &;" CUPS SOLD" 
PRINT "COST YOU: " j C 
PRINT "COSH TAKEN: 
PRINT "PROFIT.- ";L*fl 
LET M=M+ (R*L-C*P1 
FOR G=l TO 200 
NEXT G 
CLS 

IF RND > . ■ 
GOTO 30 



LET 



40 REPORT 

50 LEMONADE . . PER CUP 

60 MONEY 

85 CJPS MADE FORI TODAY 

1 05 TO BE SOLD AT . , PER CL 

145 'LEMONADE' 

220 CLOSED 



280 SALES REPORT 

300 CUPS SOLD 

310 MONEY IN THE TILL 

320 WHOLESALERS BILL 

325 RENT 



THEN GOTO 135 

i3B CLS 

135 P RINT RT 

2,s;"| I i" 

140 PRINT RT 

.:flT *,7;" 

14-5 PR IN' 

' 150 prInt^ ... 

160 PRINT RT 

170 LET T=9 

1S0 PRINT RT 3,1,-T; 

190 LET T=T+1 

200 IF T-13 THEN LET T=l 

210 IF T<T>8 THEN GOTO 

220 PRINT RT a,!," 1 ) 

230 FOR 1=1 TO 1O0 

235 NEXT 1 

24-0 CLS 

250 LET N=RND*CODE tfi*<t>,17> 



290 PRINT 

300 PRINT 
310 PRINT 
"1 (fl#L> ,"100 
3H0 PRINT "' 

i (c*P) /lee 

32E PRINT 
380 PRINT 
34.0 PRINT 

R> viae 

350 LET M=M+ (fttL-Cf-P-R) 

360 PRINT RT 10 O B.C "PRESS R KEY 
TO CONTINUE" 

370 IF INKEY*="" THEN GOTO 370 

375 CLS 

380 IF RND>.? THEN LET P=P+1 

330 IF RND>.7 THEN LET R=R+5 

4.00 GOTO 30 



: C";R.--100 






2K PROGRAM LISTING 



SRLE PRICE 



10 LET p=a 

20 LET M=1080 

25 LET B=Sffl 

30 LET _ 

35 PRINT 




PB-1S., , 

-fa prl. . 

TO BE MRPE 
75 INPUT C 
B0 IF C *P 



C*P>M THEN GOTO 75 



PRESS R KEN' TO CONTINUE 
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ZX81 PROGRAM 



Spiralling into graphics 

Keith Hewson, of Hornsea, has developed a fascinating 

Spirograph program for the 16K ZX81 — which even 

allows impossible 1 patterns to be generated. 



§rt» td" ,ior and 8x,a,ior 




«*•!"" %-, 






60 NEXT J 

3 'Muuirni ii, ihe command the 


There are two basic equations for 




** -""^V. "*- 






sine' that is, movement of point 

H aiidrutaiiori. The program is as 1 


INTERIOR EPICYCLOID: 




; / % \ 








X = (A-B) COS l + H COS (1A-B1 










in 












Y = [A-B)SINI-HSIN(IA-BII/B> 




li o )\ 






6 LETH=H . 2 


EXTERIOR EPICYCLOID: 

X = [A + BI COS l-H COS 








There is also the 'e-tended mter- 


((A + BII/B) 

Y = (A + B) SIN l-H SIN IfA + BI 




\\ / / 






aridiog ihe lollowing to ihe 


where A is the radius of the large 




'O^^ s' 






3 LET F^ 10 


circle (circle A), B is the radkis ol 








8 FORH 2 TO 8 STEP 2 


the small circle 1 circle Bl and H is a 




'"- ■■■" 






9 LET F = F + 6 










40 PLOTF ■< X, 22 + Y 


small circle. 










60 NEXTH 


The epicycloid 


creasing 


are a tew ways of in- 2 'Moving to the 


side'. 


that is. 


Ratios 


C^ a ttS£^ ll 3 


Ihi-nuin 




ng an angle. 
Try It, with A 


Although the low resolution 


inside or outside of the large circle 
'Spirograph', the point H can be 
any point along the radius to the 


1 'Moving to the centre, that is. 8,andwiihthelloopiFOR 
moving the point H from the cir- 2 ' PI STEP PI/IO. You'l 
cumference ol circle B to near its add the following: 
centre Try this, with A set equal 
ro 20 and B to 10. 4 FOR J = TO 3* PI/2 


' 1" 


:iv,nl:il.i'f.' on a real Spirograph, 

Besnlifs rhc obvious one of a 

sriKiHr.™ number in hrsr. and the 


When the point H is nearer the 


3 FOR H = 2 TO 10 STEP 4 H-H'COSKA BC 
60 NEXTH 30 LETY-IA-B) 


/B + J 
SIN 




Ihuui.ih Ihi'l.irg.in 


the patterns tend to be geometric 










The folbwing ratios v»PI fit 


nearer to the centre of circles, the 










easily into the general proara n 


curve tends to be more floral, or 








A 4 5 6 7 8 9 


organic in shape. The general pro- 
gram for the interior epicycloid is: 








B 131313131313 
H 101010101010 






5! k a }) 








1 INPUT A 








And for these use FOR I = TO 


2 INPUT B 

3 INPUT H 








26 'PI 


10 FOB 1 = OTO 2 -PI STEP 








a 4 7 e 


FV10 




■I |V_ JFJ i» 






B 9 9 9 


20 LET X = (A-B|-COS I iH 












•COSKA-B)* l/B) 




m *%\~*^ m **" 








30 LET V=|A-B)*SIN l-H " SIN 








For these use FOB I = TO 1 8 " PI 


HA-81'I/B 










40 PLOT 30 + X, 22 + V 
50 NEXT I 




* • c ■ - * -> ■ ■ 






A 4 6 8 

B 11 1111 
H 9 9 9 


Drawing patterns 

The basic shapes of the hexagon. 


1 

2 


INPUT R 
INPUT B 
INPUT H 
FDR J=© TO 3tPI/S 






1 -OTO 22 -Pi 


pentagon, sguare, triangle and 


10 


FOR 1=0 TO 2iPi STBS 




30 






20 


LET X=(«-BJ«C05 I+M«C 


OS 


t (ft 




this program. Anything higher 


-8) *I.-6+.J> 








lhan a heiagon tends to become 


30 


LET V = C«-B) *ST" I+H*S 




t CR 






-ei tXsB-i 








ttteyaljefor I has to be changed 




PLOT 313 + X.£a+V 






A 4 5 6 






NEXT I 






B 7 7 7 


to 26 times PI. 


6B 


-NEXT u 






H 6 6 6 
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And use FOR I - TO 1 . 



ZX81 PROGRAM 



F0RI = 0T0 18'PI 

Experiments 



> points ofHIirsitFORH-OTO 

And finally, a way of showing 




"• B » Y 


/ K J 




ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 


What can you get for your 

SPECTRUM? 

Find out from our new 

GUIDE TO 
SPECTRUM RESOURCES 

• Hard + software in various categories 
• Books 

• Magazines 

• User groups, and so on 

• Illustrated 
We attempt to assess objectively and In some ctatall all thai our 

MICROSCENE 

6 Battenhall Road, Birmingham B17 9UD 




JUNIOR EDUCATION £5.50 

T.- -..j ■■:!, : ;; .1 1 .;,. . ri. -ri;,. ., : .:,. -| ■■,.;; 1 | ,mij|ihnri.«; 
* L-t'Nii'.r ,i.i.r oivi iiuciliiji'!, -- ■-■■>- J ijrv.v.T'; jiikiws yuu ru ;i(f;i|il 

' Uss the "draw program ID produce high resolution colour 

pictures, maps or diagrams. 
Surlable lor the ib". or 4SK ipi-tir'j'r. Hriwramnutfis supplied wilh 

O-LEVEL CHEMISTRY £5.50 

CALPAC COMPUTER SOFTWARE 
106 Hermitage Woods Crescent, St Johns, 

Woking, Surrey GU21 1UF. 

Overseas <:n(J»rs Cfi.-i!) (SI 1. 60) per cassette; 
includes AIRMAIL postage. 






Irflemotech's Plug-in ZK81 Keyboard 



• High quality typewriter keys 

• Does not inhibit other add-o 

• Automatic hold -down repeat 



• Complete with buttered interface 

• Fast and easy data entry 

• Moveable between configurations 




I : I :•:.:?.*;. Oxtord 0X4 i XL, England Tel. Qilorg (Q86£ C ) 722\Q2 Tele*. ft)"'^0 Q.chia G ,.■■'" ■*£rjf(£3k 



Payslips 



; Payslips and a Wages 



wage control 
for a small 



From Abingdon, Alan 
Beadle sent us this 
program which has been 
used in a small hardware" 
shop owned bv Alan and ' 
his two brothers 
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1300 


Year 


1310 






First Pav Day 






1370 








1380 




1390 




20O0 
















4500 








5350 






print names and 



aaee print 
rnge ■■ 

2385 PRINT 



■T FOR TAX OR N.I. CH 

•<J FOR EMPLOYEE OBTR 

3090 IF U>0 THEN PRINT "E FOR NE 
W EMPLOYEE " 

2095 IF U=0 THEN PRINT "E FOR Dfi 
Tfl FOR NEXT YEAR" 

aiee print '■« to st op" 

2110 print - , . . - uja z when data 

SHOWING TO PRTNTflflT" 

a 14-0 INPUT OS 



3150 IF 

2160 IF 

2170 IF 0(=" 

2175 IF Q*=" 



THEN STOP 
THEN GOTO 2500 
THEN GOTO 35O0 
THEN GOTO 3000 
THEN GOTO 4-000 



30 REM C* 
4-0 REM R ' 



) =NflME ESS (J = TRX CODE 
) =NRT INS. NUMBER 
=PAY,-IJEEK 
= UEEK INS. (BOTH) 
= IJEEK INS. (EMPLOYEE.' 
I) =TOTRL URGE (YERRJ 



NE=NRT INS RATE (EMPLOYEE.* 
NR=NRT INS RATE (EMPLOYER) 



3±ea if o* 

£190 GOTO 2000 

2500 CLS 

2510 PRINT "EMPLOYEE NUMBER 

?520 INPUT J 

5530 PRINT J 

254-0 PRINT 

2550 PRINT "URGE ";fl(Ul;" 

DE ",: BS (U) 

2560 PRINT 

2570 PRINT "NEU URGE? "; 

2580 INPUT RfJ) 

2600 PRINT A(,J) 

2910 PRINT 

2920 PRINT "NEU CODE? "; 

2930 INPUT B« (U) 



PRINT BS ( 



2950 

~ 960 

2970 PRINT 

2930 INPUT 



LINE TO CONTINUE" 



TT=TRX THRESHHOLD 



2990 GOTO 2000 

3000 CLS 

3110 PRINT "TAX RRTE ";TR 

3120 PRINT "NEU RRTE? " ; 

3130 INPUT TR 

314-0 PRINT TR 

3150 PRINT 

3160 PRINT "INS RRTE (EMPLOYEE) 





200 


DIM 


R * ( 9 ,. 


P 






3170 


PRINT 


"NEU RRTE? "; 


,1 210 


DIM 


B i 1 9 , S 1 






31B0 


INPUT 


NE 


jf 220 


DIM 


CS (9 . 


13.1 






3190 


PRINT 


NE 




3B0 


DIM 


R (9) 








3200 


PRINT 






310 


DIM 


B (9) 








3210 


PRINT 


"INS RRTE (EMPLOYER) 




328 


DIM 


C C9) 








".; NR 








330 


n r m 


D Oi 








3220 


PRINT 


"NEU RRTE? '■; 




34.0 


DIM 


E (9) 








3230 


INPUT 


NR 




350 


D I r-i 


F (9) 








324-0 


PRINT 






3B0 


D I li 


G (9) 








3250 


GOTO 2960 




370 


DIM 


X (9) 








3500 


CL5 






380 


■ 


Y (9) 








3505 


IF U=0 THEN PRINT "NEXT RUB 




390 


D 1 1-1 


Z (9) 








ILRBLE EMPLOYEE NO.";J+l,,, 




1300 


LET 


YY=1982 






351B 


PRINT 


"EMPLOYEE NUMBER? "; 




1310 


LET 


M*="3031303 


3520 


INPUT 






12831" 










3530 


PRINT 


J 




1320 


LET 


D=9 








354-0 


IF CODE RS (U) =( 




1330 


LET 


U=0 








S30 








134.0 


LET 


MF = I 








3550 


PRINT 






1350 


LET 


MR =4. 








3560 


PRINT 


"RLRERDY USED "jfl|(J 




1360 


LET 


TR = .3 
















1370 


LET 


NER = 3 


75 




3570 


INPUT 


OS 




1380 


LET 


NEB =3 


2 






3580 


GOTO 3500 




1390 


LET 


NR=13 


7 






3630 


PRINT 






1400 


LET 


TT=30 








364-0 


IF U>0 THEN PRINT "DRTR FRO 








YP=0 








M FORM P3S 






1420 


LET 


YT=0 








3660 


PRINT 






1430 


LET 


YN=0 








3670 


PRINT 


"NRME? "; 




144-0 


LET 


JeB 








36S0 


INPUT 


RS (U) 






CLS 










3690 








2010 


PRINT TRB 


a; 


N$ 




3700 


PRINT 






2020 


PRINT 








3710 


PRINT 


"TAX CODE? "; 




2030 


PRINT TRB 


8; 


US 




3720 




BS iJ! 




204.0 


PRINT 








3730 


PRINT 


BS (U) 




2050 


PRINT TRB 


+.: 


"NEXT UEEK 


; u+ 


3 740 


PRINT 


















3750 


PRINT 


" NRT . INS .NO.' " ; 




2050 
2070 


PRI 
PR I 


4T 




TO RUN" 




3760 
3770 


INPUT 
PRINT 


CS (Ji 








c* (<J) 


3 


»COM* 




C 1982/JAN 


m 
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BUSINESS 



3775 
3730 
3790 

3300 

3310 
3820 
3830 
3340 
3350 

3360 

3S70 
3390 
3300 
3310 



4520 
4530 
4-54.0 
4550 
4570 



IF U=0 THEN GOTO 3B60 



"TOTAL URGES TO DRTE"? 



INPUT 

PRINT 
PRINT 
PRINT 
INPUT Y(U> 
PRINT Y IJ) 
PRINT 

PRINT "URG 
INPUT RfUl 
PRINT R (Ul 

GOTO sgso 



LET 

LET P=D 

LET UP= 

LET UT= 



TAX TO DRTE? 



534-0 LET X(J)=XIJ)+Z(JJ 

5570 LET YtJ)=XlJ) 

5230 LET F=filJ)-CKJ)-ZIJJ 

5290 LET UIP=UP+F 

5300 LET UT=UT+Z tU) 

5310 IF R CU» >0 THEN LET UNatiHl 



5330 LET Y 
5330 CLS 
5340 IF R ( 



4530 IF 



4590 
4600 
4610 
4520 



1 THEN GOTO 4640 
M THEN LET P=P-M 
D<=M THEN GOTO 4620 



LET MP.=MR + _ 
IF MR>12 THEN 
LET D=D-M 
IF D<5 OR 



>11 THEN GOTO SO 



4360 LET MT=0 

4670 LET MN=0 

4.330 IF MF = 10 THEN LET YY = 

4690 IF MF=11 RND YY=(INT 

i #4 THEN LET M=39 

5300 FOR U = l TO 9 

~~ LET E(J)=E(J) +A(J) 



ITT 



5020 

5030 IF fi ( 

GOTO 51S0 

5040 IF BtlJ. TO 

ET BT=URL IB* (U, 

5050 IF U>3 THEN 

5060 IF B*(U. TO 

T BT=137 

5070 LET B = INT ( 

5.31 +.51 /10 

5080 IF 



"Ul" THEN L 



GOTO 5100 

21 = "U1" THEN LE 



B*52> (BT+103 +11.5 THEN L 



. 



3 = INT 



( CBT+-8991 *10801 
(fi (Ul -.51 T 



51S0 IF INT R(U1>INT 

HEN LET R = INT R(Ul+.2» 

5130 IF INT R(U1=INT (fl(Ul-.51 T 

HEN LET R = INT RCU1+.75 

5140 LET D(U1=INT (R*NEft+ . 51 vlB8 

5145 IF B* (U .51 ="B" THEN LET D(U 

! =INT (R*NEB+.5> /IBB 

5150 LET CCU1=INT (R*NR + . 51 s 100+ 

D (Ul 

5152 IF R (Ul <TT THEN LET C (Ul =0 

51S4 IF fl (Ul <TT THEN LET D (Ul =0 

5160 LET G (Ul =G £U3 +D (J) 

5170 LET F (Ul =F (Ul +C(U1 

5190 IF BJCU. TO 21 ="U1" OR U=5'3 

THEN GOTO 5230 
5200 IF R(U1>TT THEN LET XIU1=(I 
NT ( IE(U1 -B*U1 1 1 *TR 

5305 IF X(U1(0 THEN LET X (Ul =0 
5210 LET Z (Ul =X (Ul -Y (Ul 
5220 GOTO 5370 
5230 LET 2 (Ul =0 
5232 LET X(U1=Y(U1 

5335 IF fl(Jl>TT THEN LET Z (Ul =IN 
T ( ( (INT (RfU) -Bl 1 *TR! *100+.5) • 1 



Ul =X (Ul 
Jl =0 RND 

"UEEK "i 



<S2 THEN GOT 



5380 PR INT BT 5 , 3; "DEDUCTIONS"; T 

5390 PRINT P.T 6,33;P*;RT 6,23-LE 
N STR* INT fi(Ul;fl(Ul 

550O PRINT "ThX-.RT -^.PJiflT 7, 
S-LEN STR* INT HBS Z(Jl;flBS Z (U.i 
SS05 IF LEN STR* Z(U1>'_EN STR$ £■ 
SS Z(U1 THEN PRINT RT 7,10: "H" 
5510 PRINT •■INSERT 8.6;P*";RT 8. 
5-LEN 5TRJ INT O (Ul ; D ( Ul ; RT 8,1^ 

5530 LET G=ZIU3+D(U1 

5525 IF LEN STR* GJLEN STRS RBS 

G THEN PRINT RT 8 . 27; "B" , RT 10,1 



= URL MJfMF+2-I TO MF*2 



3540 PRINT TRB 4; 



556CI LET G=RfUl-G 

S57B PRINT RT 10,33, P*;RT 10,23- 

LEN STR* INT G; G 

SS80 PRINT TRB 4j " 

5690 PRINT RT 13 , 5; "RNNUflL TOTAL 

■PRY" ,P»; fi-T 14, 16-LEN 

(Ul ; E (Ul 

"TRX" ,P»; RT 15, 16-LEN 



5700 PRINT 

STR* INT E 
5710 PRINT 

STR* INT Xiuj,»iui 
5730 PRINT "IN5URRNCE",P$;fiT 16, 
1S-LEN STR* INT G (U) .: G (Ul 
5730 PRINT RT IB. 2; "TRX CODE ";B 
*CU. TO 4) 

3740 PRINT "INS. NUMBER ",C*(U1 
5750 PRINT 

3760 PRINT TRB 4;N*;TRB 12; R* 
5770 INPUT Q* 

5780 IF Q*="Z" THEN COPY 
5790 IF Q*="S" THEN 5TOP 
5800 NEXT U 

7000 CLS 

7010 PRINT TRB 6, "HEKS S3 

i§" 

7030 FOR U=l TO 9 
7030 IF R (U) < >0 OR 
NT CHR* (U+1S61;"= 

. 5* (U) 

7Q40 NEXT U 

7350 INPUT Q* 

7060 IF 0*="Z" THEN COPY 

7070 CLS 

7080 PRINT TRB 2; "UEEK ", 

, MR; " . ";YY 

7090 PRir — 



=0 THEN GOTO 7160 



PRINT 



7130 IF R 

7140 LET i 

7150 PRINT RT LjBjCHR* (U+156l;fi 
T L.4:P*;RT L,+-LEN STR* INT RfU 

) ;R(U1. ■" 



L, is; P*;RT 



L, 10 -LEN ST 



RS INT _ . 

^IS-LEN STR* INT _ . 

S?' ; ,?*a2 T , L,.S2-1_EN STR* INT w 

~T^-i'' , ?I L,29.;PJ.;flT L,29-LEN 5THJ 

^INT IR (J) -Z (J) -D t J) ) .; R (J) -Z (jj * 

■150 NEXT J 

7S00 LET L=Lt2 

?610 PRINT PIT 1 . IP. " ia UM-m - 

?6P0 LET 



- RY 
TRX 
UtSURRNCE 



RNNURL TOTALS 

i26,72 
66 . 70 



s4.7/eea 



~65B PRINT RT L . ; ■]HSB" : rt L 9 
D *;RT L..9-LEN STR* INT uf; UTjflT 
'-f.' t 1 l4- R .* : 5X L.-19-LEN STR* INT UN, 
Sr'SS-hA aB ' P * JBT >-,23-LEN STR* I 



11 THEN GOTO SS 









LET 












Lfcl 






LET 


















IF P<5 OR P> 



', p°g J«X OR N.I. CHANGE 
. FOR EMPLOYE? CP.Tr- -H°wr-F 
TO R 5T EU EMPLOY EE C " HNBE 



:mt MP : MP 

'7S0 LET L: 
'760 PRINT 



LEN STR* INT MT;riT;RT 
L.. 19-LEN STR* INT MN 
>;P*;nT L,BQ-L§N STR* 

L + l 

RT L.0J "■333", RT L,9, 
EN STR* INT YT^YTjRT 
L,19-LEN STR* INT YNj 
P*.: RT L..P9-LEN STR* I 



i EMPLOYEE NO. 



EMPLOYEE UUMSER? 1 

NRME? r.r,r lrw 

TAX CODE-* 137 _ 

■*RT.INS.NO. ? flfi /U - 23 

>-JRGE = 65.?5 

NEULXNE TO CONTINUE 



FDR ANOTHER Ue B= R ■ R - RLRN 



THEN GOTO E0BB 
THEI-: GOTO S93EI 
THEN STOP 



BROWN 


















186'H 



ES^a 7S . 94- 
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^"SPECTRUM < 

'ADD-ON 1 




• PROVISION of JOYSTICK PORTS to 
ADD-ON' uses I ho amaiino, AY-3- 



3 NOTE [he CHIP 



]±i 



*J 



® 




V & H COMPUTER SERVICES 
PRESENTS 



SPECTRUM SPECTACULAR 

(50 Programs for the Sinclair Spectrum) 



Business programs (I 
word processor, macl 



Old games! 



I in SPECTRUM SPECTACULAR Ihe new 
Py Roger Valentine. 
SPECTACULAR VALUE AT £4.95 



V & H COMPUTER SERVICES 

182c KINGSTON ROAD, 

STAINES, MIDDX. 

TEL: STAINES 58041 

ie»s uieri please nole: Our PAYROLL program is 
itlle tor ZXB1 , SPECTRUM. PET, BBC andKONTRON. PI 




THE LARGEST SELECTION 
OF GAINES IN THE WORLD 

We stock the BIG NAMES 
in Computers including 

I ATARI 4aa/8ao 1 

I SINCLAIR zx si I 

ZX SPECTRUM i 

VIC-64 I 

! DRAGON MICRO! 



and a wide range of 
independent 
SOFTWARE 



- -J 



See all our products at the ZX Microfair on Saturday 18 December! 

Do your programs load from tape first time, every time? 

If not, you need . . . 



(1) THE MICROCOMPUTER USER'S BOOK OF 
ATAPE RECORDING by Hilderbay Lid. 
CONTENTS 



(2) TEST AND ALIGNMENT CASSETTE: £4.90 



(3) LOADING AID: 



[4) TAPE RECORDER £22 + £2 postage 

SPECIAL TAPE OFFER! 



SPECTRUM SOFTWARE (48K) 

PAYROLL £2! 



STOCK CONTRO 



ZX81 SOFTWARE (16-48K) 



HILDERBAY LTD 



It's easy to complain 
about advertisements. 



Every week, millions of advertisements appear in the press, 
on posters or in the cinema. 

Most of them comply with the rules contained in the 
British Code of Advertising Practice and are legal, decent, 
honest and truthful, 

But if you find one that, in your opinion, is wrong in some 
way please write to us at the address below. 

We'd like you to help us keep advertising up to standard. 



/ 



The Advertising Standards Authority.! 
Kan advertisement is wrong, we're here to put it right. 

A.S.A. Ltd., Brook Houselorrington Place, London WC1E 7HN. 



What's it all about, 
Michael? 

Mike Salem, head of the zx business software 
firm Hilderbay, takes on the difficult task of 

explaining what a computer really is, and 
how it works. He also takes a look at the use 
of discs and cassettes for external memory. 



Techniques 


described shortly), is stored in 
ROM in many machines. 


would read a sequence of 


,.-,,, „«, «**, ™« 








letters such as LET A = A + B 








ZX81. 










Computers must always 


into '42 BO 237 75 2 80 
237 74 34 80", So. this 


one to make the computer do 




f^Z ihaYy'ou ne'eTto'be 


possible 3 to TccTss ' any 


translation program was 
written, and from then on 


can do. BASIC allows it to do 




able to manufacture and repair 




everyone could write programs 


most things, but is less flexible 




your car la make good use of 






(albeit much easier to use), A 




it. Of course, there are 


without scanning through all 














computer only to play chess. 


everything yourself. After you 










Read/ write memory is called 


Translation programs were 




techniques, you'll be able to 


Random Access Memory 


written for many different 




make your computer or car do 


IRAM). So ROM is fixed 


computers, so the line LET A 




exactly what you want It to 












into a different sequence of 


the case with dedicated word ' 








processors and such things as 1 




RAM is changeable memory 




washing machine controllers. 






point is that the BASIC 


The common insistence that 1 










software professionals prefer 




program. When you program a 


learn to use the BASIC 1 














really user of a program called 


learn programming in BASIC, 1 










Processing unit 


Memory cell 


Why not go one level higher? 
A program designed to carry 


reasoning, why the BASIC | 




















'42 80 237 75 2 80 237 


language. The program itself 






74 34 80' was presented to 


can be written either in BASIC 






the CPU of your Spectrum, the 




workings. Why shouldn't you 1 






language], or directly in 






-urrbe- .niory cell 20480 


number-sequence lanuage 






■nto the CPU. add to it the 


1 known as machine language). 






■■umhe- .n coll 20483. and 




In general, why not learn to 1 




store the ms.it in cell 20480 




use a system comprising a I 




'c'"n^' n Oi^%om i9 jrerJ 


Basic interpreter 


peripherals and software, that 1 








make it do what you want it to 1 




auita diHerentiy. In the BASIC 


When the BASIC interpreter is 


do, rather than learning 








BASIC? Having said all this, 1 














example, it may cause 




ROM 


be cotJixt LET A = A + B. 


somebody's gross pay to be 


for learning BASIC and similar 1 






automatically calculated from 


languages, but you shouldn't 1 




Language 


compute the net from grossl. It 


feel that you must. 






Storage 




Aft* a 'o* years of translating 


written which would call a 




logi^a"v! V as Read Only 




itself. In this sort of hlerarchal 


The general term 'mass 
storage devices' (MSD) is used 1 


Memory [ROM). 






to refer to means of holding 1 


The BASIC interpreter [to be 


writing a program, las a 


necessary for the user to be 


programs outside the RAM 


52 
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spectrum 
rules the 
waves 



Every publisher in the UK 
seems to have 
discovered the 
Spectrum, so there is 
sure to be a bumper crop 
of reading matter for 
spectrum owners in the 
coming months. 



ion graphics 
deal for impr 
urn) inerids. 



Starting from 
scratch 



BASIC) and certainly knows Hi- 
Eta about the Sped rum. These 



id Robin Jones); 'The 



problem In quite different ways always beli 





Clive's PR people for the loan 


wrote the book, and by aboul 




page 30 were really starting to 




















justice to a particularly fine 


Own' chapter (from page 69: 






gram, described as 'another of- 


'Sound Sense' (page 1051 t 



For the Spectrum 

'The ZX Spectrum and how t 



published by Interface, and "The I 

published by a company which I 
Uncle C part owns. Sinclair- I 
8 rowne.Cliye has written the in- I 
troduction to 'Explored'. 

Programming Your ZX Spec- | 

books reviewed in this section, | 
and also the most expensive, As 

has 140 pages. Ian Sinclair's 
has 1 30. 'The ZX Spectrum Ex- 
plored' has 218 and Program- 
ming Your ZX Spectrum', 230. 
The books each cost E5.95, e 
cept for Programming Your, 
which is £6.95. 



or Dilwyn 



grams ('over 1 00 pro: 



"the Dragon 32) 



Tietic, but drops this after a page 
sr so and starts his first real sec- 
Lion, on using TAB and PRINT 



e completely clear 



leed to master. Most of us start 

the books, as what is unclear in by playing games. Theexponen- 

one can be illuminated by these- tion function we can live wlth- 

condorthird. The funniest of the out for a while. Despite this, 

three is certainly Jones and Stewart and Jones plunge into 

Stewarts' 'Easy Programm- algebra, and the hierarchy of 

-"-"--vs on the style operations on pages eight and 



POKE, BYTE and RAM' title lor 
the ZX8 1 , and is enlivened by a 
batch of weedy cartoons. 



Giving ideas 



Despite th 
on BASIC, M 



we found in Reuersi h 
a reprint. The graphic! 



rhou.ihs, 



book, I hey still provide fodder 

(or impressing the neighbours. 

Graphics 

Trie chapter on user-defined 



moves very rapidly from Ch: 
Babbage to some 
Clive Sinclair. 'The i 




2 in BASIC: E 
the Spectrum's Colour; Explor- 
ing the Spectrum's Sound; 
Using the Spectrum inBusiness; 
Using ttie Spectrum in Educa- 
tion; Playing Games with your 
Spectrum: Three-dimensional 
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ader's problem: 
r\ has 20 Best 
le ZX Spectrum 



Machine Code and 
better basic by lan 
Stewart and Robin 
Jones, Shiva 
Publishing Ltd. 

This book is in many ways a se- 
quel to lan Stewart and Robin 
















book rather confusing for those 










worthy effort, but 1 am not con- 
vinced that it succeded as a plain 
man'sguibe to learning machine 


structuring ant) memory conser- 
vation which Roger Valentine 


rather give details as to how the 
program goes about its job. This 
is a pity, and perhaps Valentine 






rather better than that of 


Confusing 


guide to how you can use IBKto 
best advantage. Nonetheless, 
















'which might have been built in 
the 1940's. but it wasn't'. 
Moreover, the first machine 








would be claiming to be 




grammed beyond Roger V alert- 




what machine code is. En- 


and books like it. 










mnemonics '^arhacsTlitde 










ZX81 & SPECTRUM KEYBOARDS 
COMPLETE WITH LUXURY 
CASE FOR ONLY 

fc.07.y5 & £45.00 inc VAT respectively 

similar to those used on top-quality computers. A repeat key 

facilitates entering of characters much faster than is possible with a 

conventional keyboard, thus making it particularly ideal for cursor 

control and erasing. Attractive black plastic moulded case. Supplied 

12" flexible ribbon cable for connection into your computer. Not to be confused 

with toy keyboards currently on the market. Other attributes , 

Tim Hartnell, ZX Computing/Interface 

OTHER KAYDE HARDWARE/SOFTWARE 




ZX81 4K GRAPHICS BOARD 



SPACE INVADERS - The best verslc 



With a difference 



£29.35 for 1SK ZXB1 Rampack end 
C4B.95 for 32K Spectrum Rampack 

FLEXIBLE RAMPACK RIBBON CONNECTOR 

only £12.96 



presen ted mo ving 
graphic programme 

Phil Garrett 
INTERFACE 

E5.95n.cr. 



OTHEtLO 
KAYDE 



SPACE ATTACK 
PLUS MANV MORE 
All C7.95 EACH 




SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER. 

KAYDE ELECTRONIC SYSTEMS LTD. 

THE CONGE, GREAT YARMOUTH, NORFOLK NR30 1PJ 
TEL: 0493 57867 TELEX: 975 247 CHATCOM G 



TO: KAYDE ELECTRONIC SYSTEMS LTD, 
DEPT.ZX12 THE CONGE. GREAT YARMOUTH, 
NORFOLK NR301PJ 







DONT FORGET YOUR CAN ALWA YS 01 
THE TELEPHONE WITH YOUR CREDIT CARD. 
DEA I ERS WEL COME. 



Ill I'l 



J_U L_L__: . ! . 



First steps in 

programming — on 

the Spectrum 

Martin wren-Hilton and Tim Hartnell outline a 
couple of exercises in programming, if you've 
never touched a computer before you bought 
your Spectrum. 




i already. Each key h 

d you mill see SIN 
I and PLOT in white, ai 



your opportunity 

me on the go 
iu. name. If you mak< 
bbbCAPSSHIFTi 



now Lets see The 
Spectrum Do 
something useful 



ill go and get a 



SYMBOL SHIFT ai 
are not used to using shift kevs 
like those on typewriters, you 
must press SYMBOL SHIFT and 
whilst holding it down, press L. 
then release L before releasing 
SYMBOL SHIFT). Finally, press 
1. followed By ENTER This 



realise that the Spectrum 
either be used directly Dr [ 
grammed. If you use the ct 
puter directly, it does what ' 



1 SYMBOL SHIFT 
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up in 10s. Th 



You gel INT and P.ND in the first 
line By pressing both the CAPS 
SHIFT and the SYMBOL SHIFT 
keys at once, then pressing the 



the SYMBOL SHIFT before 



changes the colour in which 
words are printed), press both 
the SYMBOL SHIFT and the 
CAPS SHIFT at the same time, 
then release the white CAPS 
SHIFT, while continuing to hold 
down the SYMBOL SHIFT. Still 
jdown SYMBOL SHIFT, 



s the] 






INK should appear. It it does not. 

Note that there is a colon (RED 
SHIFT, preastheZ key i between 




spt START aii when you get it right, the 
ie Spectrum computer will tellyou how many 
when you goesiltookyoutoguessit. 



The Real Thing 




3=INT IRNDfSei <-JL 



50 input "£111 = ;- yc-ur gues 

50 JF i=a THEN GO TD llE 

73 PRINT "NO. that U.3S »r 

SC FR-J5E 53: CL5 

3C BEEP l,5a-BB5 O-Cl 

IBB GO TO 30 

iib print "Yes , i was thin 



HOME COMPUTER USERS 

PRODUCT INFORMATION SERVICE 



SECONDHAND COMPUTER REGISTER 



ALL ENQUIRIES COST £1 

DAVID HEARTFORD 



ZX81 16K SPECTRUM 

A WAR I 



ADVENTURE 



£500 in PRIZES 



FOILKADE LTD 



ty£N)for your Spectrum 

***rrwn<^ ».../.,.. _ _, > , the leaders 



ilLLiiJ L^ D AlJ in ZX games 



Masterchess 




iters +■ PLUS tou ma men I -style Chess Clock oi 

*EASILT QUE DF7KE HDST FOWtR 
CHESS rAOGMMS 1HIUBLE 

Games & add-ons 

lor your ZX81 W| 

Space Invaders Lets; 

eve,«, ng , c ^ 



ONLY 
£6.95 



Scramble 

Sorcerer's Castle 



ONLY ill a. 50 
Joysticks 



ONLY £9.50 EACH 



idJiiii! 




On Your Marks 

ON YOUR marks is a suite of educational 

programs for children aged six to 10. 

Written for the 16K ZX81, the programs aim 

to make the maximum use of the graphics 

capabilities of the computer. 



programs for the 7 



6 full length programs. The 
two packages that I will look at 
shortly are: JUNIOR ENGLISH 
1 and G.C.E. "O" level 
FRNECH. 



CALPAC'S JUNIOR 



natter. Once loaded Fl"OgS demonstrated, 

to another at the Two versions of FROGS are Anagram 



■II packaged wi 

tBS, Though tl 







excellent JThe ZX81 


^^JZ'&fcSZ 


f D o n r!hfZiti°ateduse; ndUded 






a man lumping over steppmc 


play against each other, One 


Drawing pictures 


af emphasis "oil 


visual 


store of gold coins which turns 


other is not looking. The 


The first program is called 




ors dr> 


to frogs as time passes. The 




DRAW. The idea is simply that 


the d ™n?e 6 n! °'s]n 


' e tY a"! 


thrill of this game is that it is 


Alternatively the compute, will 


you can guide a dot around the 


educational programs 


at this 


co^ntlng^down. * It? °ht 


pfctures^with' 3 !'!'. "it" is 




iTlting 




its memory. If you give up just 


reasonably advanced as it 




3Cl<ing 


are 'lashed on the screen to 


type "Help" to get the 






e right 






of funtions listed below: INK. 




■nc-d is 


passes. When all the answers 


ON YOUR MARKS . . is 


PAPER, FLASH, BRIGHT, 










OVER, INVERSE, INVISIBLE, 


Packaging 




done. On selecting FROGS Ihe 
child is asked if they neec 


3 Thalia Close, Greenwich 
SE10 9NA priced £6.95. 


ON, OFF, SLOW, FAST, COPY 
and ENOUGH. Though this 


The program once 


loaded 


instructions. Since the story is 


James Walsh, our 


educational value as such, it is 


storts* w°t h"an?m at ecTc 




enjoyment i^r! as 'to be told wel 


pint-sized 


a very 9° ort way for a 


which are great fun tc 


watch 


by the software. If required the 


education reviewer 


way around the keyboard, and 


and then goes into 






the terror of his 


generally feef that they are in 


one^akes^you tot 


"■' 1i'"s* 


fascf n n a tfno B disDav tCT '" 3 """' 


school in 


C °Th ' nd i 


program available. Yo 
you have got the right 


rogru'li 


Shoot the number 


Loughton, takes a 
look in this issue 
at three 


called "HOfvlEOPHONES", or 


animated nest of box 


s with 


number has step-by-step 


educational 


a sentence with a blank space 


the title appearing 


at the 


instructions to explain what is 


packages, for the 


and two or three alternative 








ZX81 and 


FE'''£ u, £H'ls hh i 


Find the key 




practice in which the targets 


Spectrum. 



IX COMPUTING DEC 198Z(JAN 1! 



EDUCATION 



guessed II, mak 

Chariots 

"ROMANS" 



anger. If v°u get it 






on Roman history. If you get b ', t[ T r hp ,-, I cor , 

enough questions right the "(Mr ^bet j° b| j«w| 

chariot. Personally I found thai 100% - 

to a " a jVnior° E chooi t?,T c ^ Meanings 

would be useful in SecondBO - , „ , „„ „,„„,„ 



.s every INPUT before 

■BREAK' key. 

■ught out oroyr.^.i ,-ind w 
--Enditure i 
;e studying 



Over 



The 



This 



NINGS ' 
Theidei 






job is to decide Rose Cassettes: 

i"2 C or m ! 3 The Summing it up 



Nature studies 

"FLOWER" is by far the 



"r is slightly harder 

' program is called 
SPEECH. The idea 



alion. This program is 



r E5.50 from t: 






WOKING Surrey. GU21 1 UF 



e aptly, TABLES. 



SPECTRUM in class. " """' K ' 

Junior English 1 Learning English 




nr H 


you prefer then a 


•■'■■■-, 


,un,o- bnglisn .s 0-6 o' 




a specified table 








It will then ask y 




lose Casmttos 1 


S7 




,z° 


cackajjeo. wit- 'oecmo. 














■■■ 




ntte 










i you have finish* 






WMJI 


is displayed an 


' ' 


always necessary lu in 



X COMPUTING DEC 1982(JAN 1983 



1 EDUCATION 



OUT p-nvg^e: £_ 





c NUMBER 



¥DUR CHOICE 



: a FIND THE KEY 

: g FROGS iHLR_TIFl_IOflT 

: 3 SHOOT THE NUMBER 
M TENS RMD LIMITS 



-SSBbb;- tUm .asfi-^S 



1-^ ■ -=a j 



EDUCATION 








( ■■DgSEE^B JHtitb 


< ■HIMB1 




i BasgaaME 


"SIMILES 


( CORRECT 


- 29 


I INCORRECT 


- t 


I PERCENTAGE 


- 96 




Press ENTER 



CBLPRC 



nal Softawe. 






tr\' the sum thrt fcl 

print_;;feu seconds.. -they.'RE 

ition sums - put 



1_ SIMPLE 

PRINT 

UNITS" 



FIRST , THEN TH 
fitJRV VOU GO" 



102 
103 
110 

i£0 



LET fl=0 

LET B=0 

LET C=0 

LET fl:INT |RND*19 

LET B=INT iRND*19 

LET r _ 



<=g 



PRIM 



aae if ej<=9 then 



^int at 10.. 5; R 



300 
310 
320 
331 



IF B>9 THEN 

PRINT HT 11 

PRINT RT 13 ,»j -- 

PAUSE 10E3 

POKE 16437 .25S 

LET D»=INKEY( 

IF INKEY$=CHR* 11 



INT AT 11,5;E 



THEN GOT 



34.0 IF D = C THEN' GOTO 2000 
3S0 PRINT AT 13, S; 



FORGET 
■'TENS■■■ , 



4.00 PRUSE 10E3 

410 POKE 1643-7. 2BS 

420 LET E$ = INKEV'$ 

4-25 IF INKEY*=CHR* 



450 PRINT AT 13,3,' 



510 IF C=D+ 



E*10) THEN GOTO 200 
RND CwDHEtlB) THE 



201Q PRINT HT 14. S; "-ANOTHER GO" 

(V^N) •' 
20 15 Pfiu'EE 100O0 
3016 POKE 15437.255 

2020 IF INKEYS="Y" THEN GOTO 90 
2030 IF INKEYt="N" THEN GOTO 600 



5000 PRINT RT 



5020 PRINT RT 15, Sj 

5030 PRUSE 130 

5035 CL5 

504.0 PRINT RT 13,5; 

5050 GOTO 200 

5,000 CL5 

6005 PRINT RT 9,10; 

6010 PRINT RT 10,10 

5090 STOP 

505B 5HVE '-MflThB" 

8060 GOTO 10 



"OH DERR-B3 
"LET/S TRY 
'■SUM RGRIN" 



OK MRTHEHRTI 
"SO LONG FOR 



A ff fl innN ltcai1 be difficult to find 

• **■%* ■ ■ ■ mM %M programs on cassette 
^ when vou have a 
Jiag mj^ ~^ number of them on the 
CDDi* same cassette, and no 
^ ^™ W~ ^" tape counter on your 
— ^ _ _ __ ^ _. _. recorder. Nick Pearce 
rni nfPW took the d.i.y. approach 
******■■ *iW" to the problem. 

-8 




ft COMPUTING DEC 1982 JAN 19B3 



SOFTWARE 



DAZZLING DISPLAYS 

Richard Wright shares a machine 

code routine to clear the zx 81 

screen of any character you specify, 

and Paul Holmes shows us just how 

exciting the output of the Spectrum 

can be. 



Clearing a Character 



T REM(3. 






10 LET X - 






20 LET AS 






30 IFAS- 


"THEN IM- 




40 IFA$ = 


S'' THEN 




50 POKEX 






AS + CODE 




ASI21- 


176 




60 LETX- 






70 LET AS 






80 GOTO 30 




MNEMONIC 


HEX CODE 






06 16 




LDA,(1 6507| 


3A7B40 






57 












ze 




INCHL 






LOA.IHL) 


7E 




CPD 






JflZ.6 






CPI18 


FE76 










JR.-11 


18 F5 




LDA.O 






LD(HLI,A 


77 






18F0 










LDA.B 






CPO 






RETZ 






JR. - 23 


18 E9 







NEXT 
FOR i 
PLOT 
NEXT 



NEXT , 

PAUSE 400 

BORDER B.' PAPER 8: INK *.■ 

FOR i =-87 TO 33 

PLOT 127,37: MflU -!S7,i 

PLOT 127,37.' DRflU 133, i 

NEXT i 

FOR i ±-127 TO 133 

PLOT 127,37.' DRAU i , -37 

PLOT 127,37: DRfifJ i , S3 

NEXT i 

PAUSE 300 

PAPER 6: INK 2: BORDER 6; 

FOP i =& TO 171 STEP 2 
PLOT 0,i .' ORHi.1 i , -i ,-PI/2 
PLOT 2SS,J: 1VR>*W -i,-i,PI 
- ,175.- DRAfJ ~i r -i,-P 



PLOT 

PLOT 255, 175- j- DRAW 



30 FOR i =0 TO 7 

40 POKE USR •"C"»i»i 

50 NEXT i 

60 FOR j =0 TO * STEP 4- 

65 POKE USR "b"+i ,BIW 110011 



71 POKE USR 



■*j *3,&in 110011 

STEP 2 

+i ,eiN 0101010a 

1,BXN 10101010 

11V NC X J I 

120 INK 7' BORDER 0: PflPfR B: C 

S 

130 FOR i =1 TO 7 

140 FOR j=l TO 3 

150 PRINT TAB 3; BRIGHT 9j_ INK 



These programs will keep your 
Spectrum happy for hours at a time, in 
the first one, Test card, the coarse 
checked pattern in line 150 should be 
entered as graphic '»', and the fine 
checked pattern on either side is 
graphic 'a', in the second program, 
Graphics Alive-oh, just enter the 
program — and stand back and watch. 



DER 0^_r.LS 

35 F-LDT 123, 



DRfiU a, 17 



NrTXT i 

_ TO 62 STEP 2 

Jltl PLOT i ,8 

21S IF i 433 THEN DRAW BRIGHT 
1, 1B7 

215 IF i >33 THEN DRAM BRIGHT 
1, 167 

220 NEXT i 

230 FOR i =S22 TO 25*. STEP 2 

24.0 PLOT i ,S.- DRAM BRIGHT 1;0 

250 NEXT i 

260 FOR i =S TO 17* 3TCP 2 

270 PLOT 132, i.- DRAM BRIGHT A 



FOR J=0 TCI J, 



3,0 

380 NEXT i 

290 PRINT BT 21 , 

G| 2G|G|Brt J.jn|c 

300 PRUSE 1S00: BORDER 7.- 
1200: BORDER 0: GO TO 300 

9993 STOP 

9999 PAPER 7: INK 2; BRIGHT 

ORDER 7 






Don't lei its size fool you. 
II anything NewBrain is like Hi 



including VAT it won't give you any 
sleepless nights. 

However, let the facts speak for 



I You g et wha t vou don't pay for. 

NpftBi ':.:-:mn*with24KROM 

and 32K RAM, mosi compelitors expect 

'■--i.-.-lT.vitNlfjKRAM 
Vft&$ more you can expand all Ihe 
way up to 2 Mbytes, a figure that wouldn't 
look oiiof place on a machine cosling len 

We've also given you the choice of 
I 256.32u,512and6d0»250screen 
resolution, whereas most only offer a 



Bi a enou g h tor your business 
Although NewBrain is as easy as 
; to u se (and child s - play to lear n to us 
this doesn't mean it's a toy, 
Fat from it. 

It comes wilh ENHANCED ANSI 
BASIC, which should give you plenty toget 
your teeth into. 

And it'll also lake CP/M* sort speaks | 
'. same language as all the big business 

.■ ■ .■ ■. ■: 
:ir software 



NO OTHER MICRO 

HAS THIS MUCH 

POWER 

IN THIS MUCH 

size y 

FOR THIS MUCH- 
MQNE£^r- 




So as 



■ 






^ 
-> 



ThevideoallDws40or80characters 
Dei line with 25 or 30 lines per page. 
giving a very professional 2000 or 2400 
characters display mall onTV and/or 
monitor. And the keyboard is full-sized s< 
even ii you're all lingers and thumbs you'l 
still be able to get t. c'ips Mih NewBram-; 
excellent editing capabilities. 

When i! comes lo business graph it; 
rhings couldn't be easier. With software 
capabilities that can handle graphs, charts 
■ and computer drawings you'll soon be 
l !■;■■ things that used to be strictly for th 
Big league. 

Answers a □ rowin g need. 

Although NewBram. with its optional 
onboard display, is a truly portable mi 
''■ J. !l.-.iesn't s!op it becoming the basis of a 
very powerful system. 

The Store Expansion Modules cc 
m packages containing 64 K. I28K, 256K 
ar5l2KofRAM.So.hookupfourof 
the 512K modules to your machine ar 
muVe got 2 Mbytes to play with. Another 
'Sdlure that'll come as a surprise are I' 
two onboard V24 interfaces. 

Withtr^adoftno <-,. 

■ ■■.-allows you to run up to 32 
.marlines at once, all on the same 
■".■ ■ lis savingyoua fortune on echl 

The range of peripherals on offer 
include dot matrix and daisy wheel printers, 
9' 12" and 24" monitors plus 5V floppy 

i Hi' i too Kbytes and 1Mbyte) am 
=.y Winchester tinve (.6-18 Mbytes). 

Aswesaid.thrsisn'taloy 

Here area couple of extras that 
fleserve a special mention 

the first, the Battery Module, mean: 
you won't be tied to a 13 amp socket. And. 
even more importantly, it means you don't 
have to worry about mains fluctuations 
wreaking havoc wrthyoui programs. 

The ROM buffer module gives you a 
freedom of another sort. 

Freedom to expand in a big way. II 
y-ves you additional ROM slots, for system 
sot! ware upgiadessuch asthe Z80 
Assembler and COMAL 2 additional V24 
.. . 1 5. analogue ports and parallel ports. 










■-'■■ orry about 
'■='Bi sailing. "iarhs.tJASICsna Graphics 

However, If you're feeling practical 
j :" an, ii ways tackle household manage- 
?nl, statistics and educational packages 
d because NewBram isn't all work and 
clay, there's theusual range of mind- 
tending games ','..,.vi-iii-:'j'.~ja / - l -iai.-' , iine 

i •■( NewBrain you need go 
ofuftherthan the coupon at the ban >moi 
«page. 

With your order we'll inch ide a hefty 
itructicn manual so you II know.where 
> start, and a list of per iphetals, expansion 
nMules. and software so you'll know 
#iere logo next 



. i i 

■ 
■ ■ 



NEWBRAIN 




lan Turtle has 
contributed two fine 
ZX80 programs, which 
prove you can still do a 
lot with the pilot of the 
Sinclair fleet. The third 
great ZX80 program 
comes from Andrew 
Haslam. 



Klingon capture 


funding °s 


A Klingon ship is hiding behind 


Ihese actio 






and trap the Klingon by shooting 
















The display Tells you where 




the Klingon was one move ago. 


move to 



Klingon capture Listing 



10 DIMAI99) 

20 LETB = RNDHO)- 1 

30 LETC = RNDI10)-1 



40 


LETAI 


3*10 + C) = 


? 








- 1 TO 20 






bU 


FORI- 


0T0 9 








PRINT 








Mil 


MF XT 










PRINT 








111) 


F0R1 = 
PRINT 


0T0 9 








FOR J 


0TO9 






140 


NEXT 


:HR8(2C 




*10+J)=1»; 




PRINT 








i m 


NEXT 










PRINT 


'LASTPOS 








LETD 


RND13I-2 


+ R 




VI 1(1 


LETD 


D-ID>9I 








LETE 


RNDI3I-2 






vm 


LETE = 


E + (E>9)- 


1 <■:■ 






IF AID 


10 + E)=1 






i!40 


LETB 
LETC 



E 








PRINT 








VH) 


IMP '.IT 








.■Mil 


INPU1 










11- M 


ANDN^C 






.'■"10 


LET A 


no + M = 










-1 TO 1 






avo 


FOR J 


- - 1 TO 1 










CO OR B + l>9 OR C + J<0 OR C + JO 1 = AND 




J - THEN GOTO 








IF Aid 


+ IC10 + C 




1 THEN GOTO 360 




GOTO 400 






-*KII 


NEXT 








•AH) 










'tHO 


PRINT 


YOU WIN' 






.i-lij 


STOP 









410 NEXTG 

420 PRINT 

430 STOP 

440 PRINT 

450 STOP 



ZX80 PROGRAMS 



VOU LOSE" 

DUMMY-YOI 



FOUlS 

Before an 



390 GOSUB650 

400 PRINT "COL" 

410 FORI = 2T07 

420 PRINT I;"-"; 

430 IF GUI- -1 THEN GOTO 470 

440 LETC(II = 10-I + RND(I) 

4 50 PRINT Cll] 

460 GOTO 480 

470 PRINT "P" 

480 NEXT I 

490 PRINT "POTT?" 

500 INPUT P 

510 IFC(PI= -1 THEN GOTO 270 

515 IFY-1 ANDN0TP = V THEN GOTO 2 70 

520 IFNOTRNDlGPl) 1 THEN GOTO 330 

530 LET5IZI = S(Z) + p 

540 LETB = B + P 

550 IF NOT V- 1 THEN GOTO 590 

560 LETW = W + 1 

570 LETC1PI= - 1 

580 LETV = V + 1 

590 IF W = 6 THEN GOTO 650 

600 GOTO 120 

650 CLS 

660 PRINT "5COREI";S(0);"-";SID 

670 PRINT "PLAYERi";Z i I ; "iBREAKi";B 

680 RETURN 



Snooker Listing 



■0 LET X = 

■0 LETY = 

DIM SID 

DIMCI7) 

DIM RI15I 

LET Z = Z + 1 

IFZ>1 THENLETZ = 

GQSUB650 

IFX=15THENLETY = 1 

IF V = 1 THEN GOTO 390 

PRINT "REDS" 

FOR 1= 1 TO 15 

PRINT I;"-"; 

IF RID = - 1 THEN GOTO 220 

LETR[|| = RND(10I 

PRINT Rill 

D GOTO 230 

3 PRINT "P" 

NEXT I 

3 PRINT "POTT'" 

3 INPUT P 

3 IFNOTR|PI= -1 THEN GOTO 320 

3 PRINT "FOUL" 

3 LETSI(Z=U + 1| = SI(Z = D + 1) + 4 

3 INPUT AS 

3 CLS ■ 

D GOTO 90 

3 IFRND(R(P))>2 -3*(B-0ITHENGO3 

3 PRINT "MISS" 

3 GOTO 290 

1 LETSIZI-SIZI + 1 
) LETB = B -i-l 

3 LET X = X +1 
) LETRIPI- -1 





PR N T 


"GOLF" 




30 


PRINT 






40 


FORI 


IT0 5 




50 


PRINT 






60 


NEXT 






70 


LETK 







80 


LETK 






90 


PRINT 


'YOU AREONHOLE";K 


100 


LETZ 


RN0I5) 




110 


PRINT 


'THE BALL IS 






IFZ = 


THEN PRINT 


'IN THE HOLE" 


130 


IFZ-2THEN PRINT 


'ON THE GREEN" 


140 


IF Z = 3 THEN PRINT 


'IN THE ROUGH" 


150 




THEN PRINT 


'BEHIND A TREE" 


160 


IFZ = 


THEN PRINT 


'ON TOP OF A TREE" 


170 


IFZ = 


THEN LET S 




180 


!FZ = 2 


THEN LETS 


2 


190 


IF Z = 3 THEN LETS 


3 


200 


IFZ = 4 


THEN LETS 




210 


IFZ = £ 


THEN LETS 


5 


220 


INPUT AS 




230 


IFAS = 


"S" THEN STOP 


240 


CLS 






2 BO 


IF K = 9 THEN GOTO 


270 


260 




80 




270 


PRINT 


'YOU HAVE FINISHED" 


2 BO 


LETD 


Sx9 




290 


PRINT 


'YOU HAVE" 


D 


300 


IF D<10THEN PRINT 


"SEE YOUATGLENEAGLES' 


310 


IF D>20 THEN PRINT 


"SELL YOUR CLUBS" 


320 


IFD>9 ANDD<21 THEN PRINT "KEEP ON TRYING 


330 


PRINT 


'AGAIN?" 




340 


INPUT 






350 


IF AS- 


"YES" THEN GOTC 


360 


STOP 







Sinclair ZXSpect 



16K or 48K RAM- 
full-size moving- 
key keyboard- 
colour and sound... 
high-resolution 
graphics... 

From only 

£125! 



First, theie was ttie world -beating 
Sinclair ZX80 The first personal computer 
forunder£100 

Then, the ZX81 With upto16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so tar, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there's the ZXSpectrum! With 
up to48Kot RAM. A full-size moving-key 
keyboard Vivid colour and sound. High- 
resolution graphics. And a low price that's 
unrivalled 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81 But its 
new16K BASIC ROM dramatically 
increases your computing power 

YouhaveaccesstoarangeofS 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of stora ge capa- 
cities (governed by the amount ot RAM) 
16Kof RAM (which you can uprate later 
to48KofRAM|oramassive48KofRAM. 

Yet the price ot the Spect rum 16K 
is an amazing £1251 Even the popular 
48K version costs only £175! 

You may decide to begin with the 




Ready to use today, 
easy to expand tomorrow 

adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or blackand white). 

Employing Sinclair BASIC (now used 
in over 500.000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you'll find them both ot im- 
mense help Depending on your computer 
experience, you'll quickly be moving 
into the colourful world ot ZX Spectrum 
prof e ss i ona I- 1 ev e I com put In g. 

There's no need tostop there. The 
ZX Printer- available now- is fully 
compatible with the ZX Spectrum. And 
laterthlsyeartherewillbeMicrodrivesfor 
massive amounts ot extra on-line storage, 
plus an R5232 /network interface board. 



Key features of the 

Sinclair ZXSpectrum 

i Full colour- 8 colours each for i 

foreground, background and border, \ 
plus flashing and brig Fitness -intensity | 



l6Kv ( 






r,si.H-s 



in upgrade. Thecost? Around £60. 



4& 



'Massiv< 



i-16Kor48K. 






,h upper- and 



Full-sire moving-key keyboard- all 
keys at normal typewriter pitch, with 
repeat facility on each key 
High-resolution -256 dots 
horizontally x 192 vertically, each 
individually addressable for ' *■ 
resolution graphics. 

• ASCII character 

• Teletext-compatible-user software 
can generate 40 characters per line 
or other settings. 

Highspeed LOAD&SAVE-16Kln1W 
seconds via cassette, with VERIFY 5 
MERGEfor programs and separate 
data files. 

• Sinclair 16Kextended BASIC- 
incorporating unique 'one-touch' 
keyword entry, syntax check, and 
report codes. 



tium 



!X Spectrum software on 
assettes -available now 

The first 21 software cassettes are 
■ available directly from Sinclair, 
educed by ICL and Psion, subjects 
dude games, education, and business' 
ousehold management. Galactic 
wasion... Flight Simulation. ..Chess... 
islory.. Inventions ..VU-CALC ..VU-3D 
*7 programs in all. There's something 
K everyone, and they all make full use 
I Ihe Spectrum's colour, sound and 
'iphics capabilities. You'll receive a 
I catalogue with your Spectrum. 

IS232 /network 
iterface board 

This interlace, available later this 
..jr. will enable you to connect your 
ISpectrum to a whole host of printers. 
minals and other computers. 
Thepotential is enormous. And the 
.onishingly low price of only £30 is 
sjsible only because the operating 
istema are already designed into the 
OM. 



Sinclair- 

'■clair Research Ltd, Stanhope Road, 
mberley, Surrey GU15 3PS. 
fc: Camberley (0276) 685311 . 



The ZX Printer- 
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the lull 
ASCII character set-including lower-case 
charactersand high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and Slines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 



The ZX Microdrive - 
coming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing. 

Each Microdrive is capable of holding 
up to 100K bytes using aslngle inter- 
changeablemicrofloppy. 

The transfer rate is 16K bytes per 
second, with average access time of 3.5 
seconds And you'll be able to connect up 
to 8ZX Microdrives toyourZX Spectrum. 

All the BASIC commands required for 
the Microdrives are included on the 
Spectrum 

A remarkable breakthrough at a 
remarkable price. The Microdrives are 
available later this year, for around £50. 




How to order your ZX Spectrum 



BY PHONE-Access.Barclaycardor Accessor Trustcard 
Trustcard holders can call 01-200 0200 for EITHER WAY-please allow Up to 28 

personal attention 24 hours a day, every days for delivery. And there's a 14-day 

day. BY FREEPOST-use the no-stamp money-back option, of course. We want 

needed coupon below You can pay by you to be satisfied beyond doubt -and \ 

cheque, postal order. BarclaycarrJ, have no doubt that you will be. 



r= 



Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. 

' l*«n Code Item Price Total ~ 



-der | 



Sinc lair ZX Spectrum- 16K RAM ve 
Sin clairZX Spectrum -4 8KRA M vt 

Sinclair ZX Printer 

Printerpaper(packof5rolls) 



Postage and packing orders under £.100 



?r£100 



29 



__? 9 5 



4.95 



Total £_ 
Please tick if you require a VAT receipt ID 

'I enclose a cheque/postal order payable to Sinclair Research Ltd for £ 

'Please charge to my Access /Barclay card /Trust card account no. 

'Please delete/complete i i i i i i i 

as applicable 
I Signa ture 



PLEASE PRINT 








I FHEEPOST-no stamp need 


d. Prices 


pplytoUKonly. Exp 


"""- 


n application. I 



is and slow BASIC lo 



Disassemble 
Function 

One thing which every e 



A little bug 

When you're tired of 
BASIC, you may turn to 
machine code. Paul 
Holmes looks at a 
number of 'tools' to help 
you with entering and 
running machine code 



^\dWif h <■> 




t *♦ n i 
v a m i 



4 . 

r I 

*-■■-» 

_5C[ 



BASIC 

le ZX BUG. 1 

3tRAMTOPta710O BUG? I'i 

ype NEW. SPDE re- reviewc . . 

a BASIC master program par! of the ii 



SPECTRUM it? 



: 1982\JAN 19E3 







useful when a byte has ac- Ei White. 1 say this because ou 


soldering iron no doubt Kayde 


1 




cirJenilv been missed out or 




would be pleased to arrange for 




Dniy). character print and many 






the ROM to be titted. The ROM 










sits in memory between 8K and 




block SAVE command which 


breakpoint systems. A break- 




1 6K (that is the BK of memory 


' 


saves a block of memory in the 






above the internal ROM and the 








BtoOka While 11 would probably start of the BASIC program 






where the program is to be ex- 


bell otherwise: which tends t 


area). This area is used by a few 






iled!, so you can trap errors 


mi* the drffararfl colours into a 








down to a small part of the pro- 


illegible mess. 


other peripherals you have ere 






gram. The breakpoint can be 


Since each ol the editors ha 






One feature which SPEC- 


removed and easily relocated 


its own merits and demerits 


Remember, you can only have 




TRUM 2 ZX BUG lacked was a 






one peripheral in any given part 




Hax-Decimal,'Decimal-Hex con- 


















The ROM in fact only takes up 










4K of this BK area, and in theory 






Content Presentation Documentatic 


n Loading Quirk Free 


you can fill the other 4K with 
either 4K of CMOS RAM 16116 






SPECTRUM BUG 
SPDE 






chips, easily available for about 
E4) or a further 4K ROM such as 
the Kayde or dk'tronics toolkit 










ROM. 






about ZX BUG SPECTRUM 2 


As you can see. SPECTRUM 




this is a highly useful feature. 






i Graphics 




since at sometime you are likely 
of code from BASIC usir.- -. 


the 1 6K Version) 7 1 ED Hex to 
the top of memory would inter- 
'.:-. : will' 7X HUG and using ad- 


quality and has outstandin 


[ The Graphics RDM itself offers 

j you can use in groups of 64 in 

place of the standard graphics 
j set. The problem is that you can 

' the ROM at a time - which 




Decimal number and it is hiyi.h, 


::.. .,,.-.. S:><;:>-6800 Hex or so 






eacTt'me for eacVproqrar''-:' 


pZw^'j"' alTyo^typed^n 


quite match up to thai ol SPEC 
TRUM BUG but had sutticier 




address. Both the other two 


su-tib machine code on the 


commands to satisfy th 




which 1 was pleased to -<e>- 
SPDE seemed to be ladring j 

marids and only the actual nitty 


ar-0 the- aoood to, or deleted 

cone woua have moved This 
only leaves about 2K ot non 
moving memory for the user 


last. SPECTRUM BUG'S docu- n h ean \ tha 1 t¥ m U o C neof D fh h eTetBof 

mentation was really poor and „ ^.j'",,;,.*'.,^;,, ;,',',,., ''.,','','.'1',','., 
though SPDE's was better it °' * a ™' n ' ! ™ Xnkfullv 

SLfl'lt T Ee " fSE "ought out the sets ratC, weV 

TRUM BUG falls down on .1,1.: ||; p kman j - 
Quirk Free rating because < 1 ,....,..,.,. „, H „„..,, 






i4Ki ooes absolutely nothing 


the floating RAM trouble 1 e 


lower case letters. The graphics 
1 ROM replaces the graphics on 
your ZXB1 and because the 
graphics on the 'V, for instance, 
is just the inverse of that on the 

They get a-ound°h,s h by'puttin V ' 




Editing and 


None ut tne Editors had the abil- 


plained earlier. All I can sa 
about SPDE is that it is jusl 




Debugging 


TRUM Monitor had no search 


pretty face and bad value a 
E5.95 in comparison with th 
other two, even if Dr Logs 








DOES use it. Overall, for ease o 








use and documentation, th 






Ian Logan uses SPDE since it is 


best buy is SPECTRUM Morale 






remarkably short ot editing com- 


while if you prefer a little mo 




case. 1 used Bug Byte's ZXDB 


mands. It can basically doj Hex- 


on the commands side then bu 




for editing and debugging 


Decimal/Decimal-Hex, Block 


SPECTRUM BUG and a magn 


1 


machine code on my ZX81 and 
found that editor exceptional, 
having a single step facility 


move (in BASIC!!, List in Hex 
and Characters, list as 
mnemonics and Hex and that's 


tying glass. (You'll need it t 
i-.*: ihe instructions!!. SPDE 
available from Campbe 


and there and leave the user to 
get used to pressing an odd key 


1 


allowing one to monitor every - 


no fills, no searches, nothing in 


Systems, 15 Rous Road. Buck 
hurst Hill. Essex. IG9 6BL a 


viously less than ideal. The only 




something of a disappointment 


fact but the bare essentials. It is 


£5.95 Spectrum Monitor 


1 


Iherefore, when I discovered 






1 


that none of the three review 






does the Quicksilver board. 




packages had any such useful 




Kent, at £7.50. Spectrum Bu 




machine codtltep by step is im" 


there and a handy menu to help. 
Slowly 1 am getting the impres- 


ing. 396 James Reckitt Ave 


Concluding 




mensely useful when bugsarise. 


ts , |a a nLoganfs a moS 3 e 1 fhan mlid- 


Hull, at £7.00 


A useful addition to your ZX81 
then if you have no other add-on 


c 


breath for Bug Byte's ASPECT 




Kayde Graphics 


in the BK to 16K region and 


XTwnfterealTv^o^salebv 


bell. For instance, he has written 
a quite complimentary review of 


Rom 


want true games characters, 




their FAST ONE, though 1 must 


This add-on seems virtually Sadly though, unless you pur- 




admit it is worth the cheeky title. 


identical to the dk'tronic 


chase the extra CMOS memory 








graphics ROM which has bee 












characters, which is often more 


F 


nabit proof. For example, my 'old 




(even down to the 'dk' being on 






editor used to crash when 1 








2 


habitually used the RUB OUT 
key to delete errors. All the 


Mixing colours 


ROM!. Presumably, as bot 
Yarmouth they have a deal wit 


which had only the user defin- 
able capability? 






SPECTRUM Monitor has a blue 




TheGraphics ROM is available 








The ROM takes just a lev 


from Kayde, The Conge, Great 




SPECTRUM Monitor also has an 


from both the colour TV owners 




Yarmouth, Norfolk, NR30 1PJ 




insert command which is very 


point of view as well as the Black 


up. and il you cannot handle 


for £29.95incVAT. 


83 




««™««™»~ 




75 




iSraCTBUM 48EZI81=TR880iVIDEO BEMIE ■ 






HF 



IRESOUE 



oiCTURESODF 






jr*ii 



H»/* tired of tellina you 

m m $ii»i*m$*m It. 

let mv customers re/I you 



MICHAEL ORWIINTSZX81 CASSETTES 



THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT LOW PRICES 
QUOTES CASSETTE 2 CASSETTE 4 

Ten games in Basic lor 16k ZXB1 8 games tor 16k 



iamiu— 



Recorded on quality casseltes. sent by first class post, trom: 
Michael Orwin, 26 Brownlow Road, Willesden, London NW10 9QL (mail order only please) 



REVIEWS 



Not all that 
has colour, 
glitters 



in their haste to get 
Spectrum software on 
the market, it appears 
that some companies 
have simply decided to 
recycle their ZX81 stuff, 
adding a few little 
squeaks from the sound, 
and an ink or paper or 
three. Phil carratt takes 
a close look at some of 
the material available, 
and notes that among 
the dross, gold still 
shines. 



"Space intruders" 
— Ouicksilva 




"Meteor storm" — 


which can be used repeatedly) 


Ouicksilva 


?■ n B h ,h ' US ' 3nd ° ' 5 '""' 


The second of Quicksilva's ar- 


fortunately this game also'has 


cade games for the 16K Spec- 




trum is "Meleor Storm", their 




version of Asteroids. If you're 




one of those who belittle the 




















Spectrum does it already — it 




talks to you! Admittedly it helps 








know what it s going to say 


scored results in a noise which 



■■■ ,.riv;hinq :ln.:v i.-r- .1. i. .- 
ieZX81. 



". an extra 


trotoBre , '6"foi anti- i: k 


ckwise 




ase does get 


h V Der S 7 p a ce'(a'?a C n^o'm' 




"Meteor Storm" Is £5.95 


creen"? Te 


somewhere else on the 


,,■■,:-. 


Hnari Southampton S02(1PR 


a fighting 


"Great Britain 




jugglethe economy with the aim 


n the screen 


Limited" — 




possible B p0WB,,Dras long as 


SSrtlKS 


s w Hessei 




At the start of the game the 


















n fortunately 




















'Great 




























,:n,iicb since 


Chancellor rolled into 


e, and 


you the current prices of 
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.Old fige Pension 

. un employment Bene J 

.NO MORE CMflNGES 




15140M 
£ 66208M 

any Tax income £ 5BB5BM 

se Duties £ Q04-8M 

TOTAL INCOME £ 149351M 

less EXPENDITURE f 




her win some 


money or lose 


routine Mastermind. 


not what you 

me is "Duckr 


Have. The first 


Racing cars 


tee ducks m 


ve randomly 


The fifth game, "Track 


back one to an 


ye first. About 














scrolling road. Leopard 


",X'iI 


goes on a one- 


ilickyry/XBI gamerema 


™s d the" e el s r 


ufmer'eSsno 


Sp^rum "to ffreftbft 




nardly think of 




better applies 


ion for user- 


ZX81 before v our pin r ~ 




1 . CHEESE 
2 . CO IN 
5 .TORCH- 



HERE 15 fi AEROSOL Pfl 

T-TRKE. L-LERWE. 



g.NO MORE CHANGES 



UENTURC - ZX-Gli 



"CASSETTE 1" — '° ^ found a' '"e start. As you 

Silicon software p, °? ,ess ! h '° U9n ^ !unglfl : 




ngle you will find yourself The game looks like another 

legendary graveyard. Vou 2X81 conversion - it has no 

with 100,000 Kes (the user defined graphics and very 

urchase the assistance of some minor bugs which suggest 
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m which you are in charge o 


== — ■ 












working capital of £2 and h 


ave MlEK^won" 


old-fashioned 


repetitive game left me rather 


Indupwi! 


minus* 


Klingonaon 


















forecast. 1 usually ran int 


UK or 48K Specter. 




digits have fo be juggled into 




VBrSto! 


.;sst A 








E2.95 from 
















;. 24 Short 
















, Middlesex 


























he 


D*M : 2 Stall 


1 




^R ^^ 


SOIIWH'.'' 


-they 


nustbejok- 



assets : £1.32 

advertising Signs cost lap ea 



en ' - serious so / 1 



Vampires and 
Gargoyles 



a gargoyle or vampire. The 




for ZX81 and SPECTRUM 
COMPUTERS 

(AND OTHER MODELS USING 9u DC ADAPTORS) 




ORDER NOW — SAVE NOT ONLY YOUR 

PROGRAMMES BUT ALSO YOUR 

TEMPER!! 

MAIL ORDERONLY PLEASE ALLOW 28 DAYS FOR DELIVERY 
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PLEASE SUPPLY (OTYI nattnacK 

AT£13-9Seach PLUSE140p/p 

I ENCLOSE CHEQUE POSTAL ORDER FOR £_ 



l NAME II 

IADDRESSI I I I I I I I I I I 
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NEWS 



Rival Systems Grow 




it may welt be that the 
reign of the Sinclair 
computers Is over — as 
more and more low cost 
systems come on the 
market. 



The Japanese 
invasion 






MP with Sinclair « 

NOW the inter™- 




Qric's specifications compare 



enough I guess, that V 
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Dragon bites hard 


in Croydon late in September, 




AMP mode which switches in 




the quantity of Dragon support 




the built-in amplifier and 


Although the Dragon 32 


material — most notably from 




loudspeaker to boost the weak 








Spectrum sound output. The 










overpriced for its capabilities, 










The unit is powered off the 


relatively 'old' ROM (much the 
















Colour Computer, which has 














necessary. The plugs that go 


years), ZX Computing editor 


interviewed on BBC radio, Tim 




(rom the controller to the 


Kttodisr" 


surprised to find that of the 


I L 


3.5mm jack plugs. If the 




four people in the studio — 




customer has a DIN or any 






















**^v' 


happily supply the appropriate 


way it is being pushed at the 
At a m i croc om outer show 


and the machine they were 


plugs. The controller has 
already met with great 
demand and is available direct 




jjj-jj-.j*™. 




whither Binatone? 


Taking control 


Micro shop in London 

The new controller is priced 




resembled the Sony Walkman 


The new ABACUS 


a( £14.95. The original 


The promised C49.95 




CONTROLLER for the ZX 


controller for the ZXB1 is still 


Binatone colour computer 


The Binatone computer 


Spectrum has the SAVE and 


available priced at £12.00 


seems less of a figment of 


looks like it will have a 


LOAD modes of (he orginal 




some PR writer's imagination. 


Spectrum -like keyboard 


model, eliminating the tedious 


The ABACUS 




(although somewhat larger!. 


swapping of plugs when 


CONTROLLER is made by 








Abacus Electronics, 1 86 St 


Binatone managing director. 














Glamorgan, SA1 4NE. 




Binatone machine will be built 
around the same ROM as the 
Dragon. 






Hong Kong company, 
Electfophonic Corporation, 


Big growth predicted 






■^U ■ 


School support 


microcomputing. 
The Department of 




mi 1 


To increase its direct 




, d* ^ 


support to schools Sinclair has 


Industry's 'Micros in Primaries' 




^'atM \^ 


appointed E J Arnold & Sons, 






v^K n 


to act alongside its existing 


the Prime Minister on July 1 6. 






distributor. Griffin & George. It 








is also in advanced negotiation 


to E9 million, and will operate 






with other leading educational 


from October 1 to the end of 
1984. 27,000 primary 






of microcomputing in schools 


ssssEr 






Sinclair is producing, in 






assonaiion with the 


support' and should apply 






Educational Foundation for 




Whether it is Sinclair that 


personal computers, will go on 


Visual Aids, a special 








uideocassette which will be 


The scheme offers 




Understandably, his 


made widely available to local 


packages based on three 








microcomputers; Sinclair ZX 




time as he unveiled a new 




Spectrum (48K memory 


going to keep growing at its 




Finally to coordinate its 


version!, BBC Model B and 




company, the £693 HP75C 


increased activity in the 


Research Machine's 4B0Z, 


John Golding, UK manager 






The Spectrum package comes 




appointed David Park, who 


complete with 'Horiions' 




Spectrum, modelled after the 


was with Sinclair between 






handheld Sharp PC-121 1 . It 


marketing manager, and John 


bo^d U c e a r ssene 3 recor : der aCe 


at a compound rata of' 130% 


has a single line display. 


Wright as educational 


Microvitec colour monitor or 




16K on board. Peripherals like 








a full-size monitor, printer and 






third of the £7,000 million 


digital cassette unit will add 


been widely active in the 


equipment, manuals and leads 


spent that year worldwide on 


another £250 to the price. 
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Printer, a frt 

LOGO computer language, and 



or a 48K Speetrun 
price (£1751. or t 


£45 


package, 
software. 


owe ring equip me 

development of 
uting in primary 


£59.95, bothpric 

n total Sinclair's 


*™ 


.£* 


n of LOGO and, 
e. PROLOG will 




the impression it left in 






week before Christmas 


journalist's minds that the 








purpose of it was more to 




discourage other people who 






Making the most 


P^teMnterfacTs ^n'T" 


lljfl 




of tape 


announce am/thing. 














To help owners of small 


a time when interest in the 






users and P.estel is increasing 






to outside sXge Mike 


Bob Denton 1 already 


they've decided to give 


disappointing to Telecom 


Salem, head of the ZX 














m are less than 3,000 personal 


Hilderbay Ltd., has written and 


flogging ZX81 s to the retail 


from 6pm to Bam Monc 




published a book called 'The 






urday, country) and this new price 


Microcomputer User's book of 


with Richard Heese to form a 






Tape Recording'. 


company to set up a giant 






This 60 -page book, which 








costs £2.90, covers such 


They've offered user clubs 








free pages in return for 


The whole lot will be co 


ered system, start at Aladdin's 


recordings' and one subject 






n Cave (page 7001 and you'll 


of tapes', 'making reliable 




charge of £5.00. 




recording and one subject 


At the same time. British 




of ZX81 and Spectrum 




Telecom have announced that 


Prestel has been most 


information. 
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Machine code test 
tool 

booklet for the 16K ZX81 


32-page 
Ainely o 


IfteZXBl ROM, and 
ow BASIC programs 
d in RAM. The 

Oxford, seems a 


J'Jier !■:.. ( 


BEST 


to 280 b 
'Machine 
C9.95. a 


Code Test Tool' is 


...... 


ams™^™?™ 


F Ainely 
Oxford C 


76 Link side Ave., 
x2 SJB 



ROM-based books 



ilds the 2,0 
I-. <>0\. i, 



versity of Colorai 
rkirtg on tiny 'boc 
held in ROM fori 



a time to readers. 


With this technique, they 




hope to be able to bring the 




price of ROM-books down to a 


around E1 50 worth of the 














flat-screen felly act together, 






problem is to have a ROM 


on the train. 


Getting jobs 


Star is giving away £10,000 




to get the best ideas for 






backing the Daily Star's Get 










£1,000 to the prize fund 


To help and encourage 


Prime Minister Mrs 






growing dole queues, the Daily 


backed ,ho scheme 
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user's clubs 




• Brunei Computer Club: • The Gwb 






1 9.00-22.00 hrs at St 
















grow. The National Z 










Club 144-46 Earls Ci 


itt Road 










sasan 


Stockwood. 




Drottningga 



50 Ring mood H 



d Crescent, Pagham, 



ZX81 and 10 ft 



inane. 18 Castle Road, 
i. Tel:0934 513068. 



(Tel: Trow 67477). 
• The Aylesbury ZX Cnmp 
Club: contact Ken Knight o 
Aylesbury (02961 5181 or 



Monday night ir 



Holloway Road tubs 
Tel:01-607 2789 



• AlanGunneil. 66 Nursery 
Road, Hookend, Nr 
Brentwood. Esse* 

SlrSflt 22. 6524 h!n. 
Nymegen. Holland 

• Raymond Beti, Chemin d 
Moulin 36, 1328 Chain, 
Belguim. 

• ZX Microcomputer Users 



Cardiff. Tel: Cardiff 371732. 
• New Brighton Computer 
Club, Merseyside: 051-639 

■ Keighley Computer Club: 
Colin Price, Red Holt, Ingron, 
Keighley. Tel:0535 6031 33. 



Orpington 

The Orpmyu.'ii Coini 



le Greenock Society 
;af, Kelly Street. 
att ITel: 30067 



For further details get in 
touch wilh Mr J. P. Gibbon, 
1 4, Avalon Road, Orpington. 



• Danmarks Nationale ZX80 








og ZX81 Club, Skovmosvej 6, 
4200 Slagelse Dk. Denmark. 


Footy pools 


aways, and so on. All you 


Forecast and the H5 Horse 


■ Steve Brumby, 38 Eastfield 
Road, Messingham, 


Some computer games can 


decide what to do with all the 


Racing Forecast Programs are 
available, fully documented. 




tortheZXSI. TheZ4 Football 




Blackthorn House, Dukes 




Pools Forecast and the H5 


TheH5 Horse Racing 


Lane, Gerrards Cross. Bucks. 


• David Blagden, PO Bon 




Forecast Program works in a 




1 59, Kingston- upon-Thames, 
Surrey KT2 5YQ. 


1 6K machine that promise to 


similar way. Once you have 
put in the merits, form. 


Expandable ram 


• Anthony Quinn, 


offer not only endless 




A new RAM pack, called 


Heckenrosenweg 6, 31 70 






the ZX-Panda. comes with 


Gifhorn. W. Germany. 


chance to perhaps win the 




16K onboard. It can easily be 


• Conrad Roe, 25 Cherry 




are displayed. Another tip 


upgraded to become a 32K 


Tree Avenue, Walsall WSb 




from Holly Products, the 


RAM, by the addition of an 


4LH. 






expansion module which fits 


• Ian Watt 107 Greenwood 


documented packages are 


bookmaker, he might not pay 


inside the ZX-Panda case. 


Road, Clarkeston, Glasgow. 


analysis systems that are 

simple and easy to use. You 


giving you an unfair 


problems ^'because 6 1 he 9 case fi 


• J. Palmer, 56 Meadowfield 


advantage'. 


contoured' to the ZX81 for 


Driye, Edinburgh. (031-661 




stability. No wobble problem 




of the football teams, for 




here. The 16K unit is £25.00, 


• Leeds Microcomputer User? 


example, and your ZXB1 will 


programs is Professor George 




Group. Meets fortnightly on 




an expert and lecturer on 


£19.95, and the two 


Thursday evening in Leeds. 


including an interpretation 




together, giving 32K, is 








£39.95. 


Contact: Peul O'Higgins, 20 






Details from Stonechip 


Brudenell Mt., Leeds 6. 




'What might win the 2.30 on 


Electronics, Unii 4, Hoskins 


Tel:f0532) 742347 after 




Saturday'. That's useful! 


Place, Watchetts Road, 


6pm. 


of wins, draws, homes, 


The Z4 Football Pools 


Camberley. Surrey. 






Britain's Biggest Magazine 
For The Sinclair User 



of ZX Computing — 

Just £1 1 .50 will ensure the next six issues will be 
lovingly wrapped and posted to you. Just fill in the 
form below, cut it out and send it with your cheque 
or postal order (made payable to ASP Ltd] to:- 

?X Computing Subscriptions 
513 London Road, 
Thornton Heath, 
Surrey CR4 6AR 



Alternative! 
in which ce 

Make the n 



'ou can pay by Access or SarcJaycard 
iimply fill in your card number, sign the 
it off. Do MOT send your card! 



it of your ZX computer with ZX Computing - Now bi-monthly! 




Subscription Order Form 



ZX COMPUTING Subscripts 
513, London Road, 
Thornton Heath. 
Surrey CR4 6AR 



(tick d as 
appropriate) 



£13 for six issues 
overseas surface n 
£23.80 for six iss. 



.'i'Sr.sSiiss 1 , 


n 


(mode payoble la ASP Lid) 
OR 


L..ws>i_..l 


. . II 1 Mill 


1 ! 


Please use BLOCK CAPITALS and include 


□si codes. 












Date 





THE WINNERS 



Train entries 
steam in 




in the last issue of ZX Computing, we outlined 

our competition, you were asked to write a 1K 

ZX81 BASIC program, which had something to 

do with trains (!), to win either a printer, or one 

of five sets of the great Psion /Sinclair software. 



wewelEmoslglalifledbyth 


'■5" key), and jum 


,«.*, 


byhisnjne . veer _ aaughtBrwh 


C„„ U ,.,i.„, 










are on their way to you. Special 




the "7" key). Wher 






































Runners-up 






■ Howard of Roydon ('Inter-city 














superb software fo 








winning Program 


the ZX81 




i Hampton ('Shortest routecnthe 
Circle line') and David Picker. 








by feeding coal Into the boile 


ing, Bordon ('Build the Line'l. 


ZX Primer, is John Penney of 
Nawton-Le-Willows. Mersey- 


order ot merit): 

- Members of theP 

School Computer CI 




without blowing up the boiler. 




:'!"!;>MiC,r 




hagas with the "7". If you get 




Duty'. 


lie Point 


John Penney 






- Nick Telfer of V 






game ends, and the number of 












to run along the Lack (using the 




suggested 


key. jump gaps between ca 
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THE WINNERS 



LET R*="»"+R*f TC 31) 

RND > . 5 FINS R*f31 -■ •- " " 
EN LET 3* (SI =" " 

3S PRINT _RT Y,Xj" '■ 

4-5 IF XS30 THEN GOTO URL" "gS" 
30 PRINT R-r 4,0:RS;RT V.X;"*" 
55 IF P.* iX-i-ll =" ■' THEN L-GTO US 
■'95" 

68 IF INKEY $ = "■-"" !.-f£,-i r„;iTO -JHL 
"7S" 
6S LET C=C+1 
70 GOTO as 
75B=RIMT AT Y,X;" " ; «T '.'HL "3" 

x;"s";rt vrl ■"a",x:" " 

50 LET flt-"H"+Rt! TO URL "30" 



SNC WsSIN Pi THEN 

S3 INPUT R 

30 IF Ri>RB5 INT i 

"-COCE ■■ " RND C=5IN PI 



fi.'PI OR 



OTO COPE 

SB LCT C=C-CCODE "I '■ fIND fl=COD 

'10J **2+r*F SSBH F 
"■ e »NJ> u<goj 

: ?0 LET D*D+y/ie 

ISO GOTO PI»PI 

SSO FSINT "NO " : 

Cll PRINT "5UCCES5" 

liES L.-OTD URL "3O0" 

SS5 PRINT -BOILER EXPLODES" 

300 POKE UfiL -S.6 + 10" ,SG« PI 



RUN A RAILROAD — 
Paul Caris 



nonths to break e 1 



a LETT C=C(1DE "U" 

3 LET B=SIU PI 

i LET P=CODE COS " 

B SET 0=I> 

6 LET F=D 

ie cls 

15 PRINT "'Com- STORE'', C, "BO IL£ 

i-Hr ;V". >-r ■. P, i- CS ,,-„-.. >- ., ■■■ ; j- ■ , O , 



13 IF D)CODE 
PEEK 5INPI 



THEN GOTO PE 
" TH£N GOTO 



10 LET R=100000 

20 PRINT "NO. OF TRRIN5 RT £10 
300 "J 

33 INPUT B 

4-0 PRINT B 

50 LET C=(B*i000J -*-50Q0 

60 LET D=B*10000 

70 LET E=R-D 

80 FOR X=l TO * 

90 LET E=E-C 

100 LET U=0 

110 PRINT "TICKET PRICE IN £"; 

120 INPUT <F 

130 PRINT F 

140 FOR Y=l TO B 

153 LET Q=IMT fRNDJFI +1 

LET H-IMT *, ',P.»4C-S i^SSO -SI ,' * I 




THE WINNERS 



FRSSEHSER5- 



330 LET K=F*J 
210 LET E=EtB 
220 IF Rt=E THEN 



"pROFXTe 
EC THEN PRINT "l_QSS=C"; 



SIGNALMAN — 

Norman Martin 



33 IF Di3+60*T/108 THEN GOTO 

il PAUSE S0 

45 LET W=INT N+3*RHD 

■IS IF N<6 THEN GOTO 55 

5E PRINT RT ia,N," " . RT 11, N, 

S5 IF R>sD THEN BQTC 120 

60 NEXT T 

100 PRINT "TOO FflSV 

101 PAUSE 100 

103 PRINT "YOU CRP5HEU" 

10* STOP 

110 PRINT ■■SHUED" 

135 STOP 

120 PRUSE 100 

121 ^OTD 103 

io6 PRINT hT fi.D," ^^^J-,FlT 9 

14.0 RETURN 



50 LET D =Y 
iae RRME 

11B PRINT AT 



_■ 



'■■:.:.■::■- 



ARITHMETIC POINT °.in g , h 

DUTY — plalforiT 

Periton Mead a "d'°; 

School Computer numbe. 

Club ™ a ^ 



■■ , HT 
OR INKEVJO" 



=■00 PRINT AT U . 

210 LET S=5*U 

220 LET L=U 
300 IF L 
LET L = L+U 
310 IF D>Y THEN LET S=D-U 
320 IF D<=sY THEN LET R=R-U 

330 PRINT RT U,L-U; " *";AT X,P; 

335 IF L>=R HND R 13 AND L OS TH 
EN GOTO 520 

34-0 IF D>Y THEN GOTO -120 

350 IF ROD THEN GOTO 330 

360 PRINT RT X,R;" " 

370 LET R=U 

380 IF RiM.I-U OR RMEK.2 THEN GO 



30 LET 

S-7B LET T*=5TRJ IN 
"5 +YJ +"4-+3TRt IN 
") +YJ 
100 LET D=UAL T* 
110 FOR I=Y TO 



fRHDa tCOBE 



ODE 
R (I) -IMT fRWD* tC'*D 
NEXT I 
LET R (INT 



WD* fD + D.1 *Y1 I- 



350 LET D = 

4-00 LET T= 

4-10 IF TOl 

4-20 IF L>1. 

.'. -"S C-OTO 300 

520 PRINT RT 



THEN 
CODE T* ED + 



*Q-f-24. 



TAY BRIDGE 
DISASTER — 

Nick Telfer 



10 PRINT RT 
■' ; AT 

i •■ 

20 LET D=S 

21 GO SUE 13 



NEXT I 

LET T$=T$ + "=JH" 

FOR I=CCDE "i" TO CODE "£" 
195 ppiMT RT I, CODE ■'="; ft il-COD 

"GAME OUER E "F"} 

197 NEXT I 

2B0 LET C=CODE "*"'■ 
..iy,- 1,,-iur.! ii -oll.ipses. Too aGh5 let B=C 

ow, and it will crumble 210 FOR I-PI/P1 TO CODE "="-LEN 

>neath your rear wheels, too T* 

standyoullcrash.Goodluck. 2 15 PRINT RT Bjl-V;" 

'a found this one almost im- 220 LET B =C 

issibiy tiifiinili. Run this Bra- £30 FPINT RT C.I;T$ 

am in FAST mode. 2*0 LET C=C-l CIMKEY*o"0"J - '-. INK 

J="7"J 

24.5 IF OC-ODE •■£" THEN LET C-CD 
OE ■'£" 
24-7' IF CiCODE "Mt" THEM LET C - 

t t ." J r>E "ST 

250 FOR a=V TO CODE "H" 

250 NEXT J 

270 NEXT I 

t ... 280 FOR I=Y TO CODE "I " 

290 IF C=I+CODE "f AMD Rtl> = 



-i,b-,-\ % r, l^Jl „* T : 



THEN GOTO 



IEN GOTO 330 

300 NEXT I 

310 PRINT RT C.CODE 

320 STOP 

330 PRINT RT C.CODE 



Controlling 
Your cash 

A useful selection of business aids 
for the home and office, including a 

personal banking system and 
programs for vat and book-keeping. 




W COMPUTING DEC 1 962/JAN 























pany's name) for the ZX range 


The package include 




SAVE. - saves the progam 




[jl microcomputers. 


ferro C60 cassette t 




plus DATA. 














from the company include 










PAYE and Sales Ledger. Pro- 






Sandetson Softwate, 1 Manor 










Coutt. Bteaston, DERBY, DE7 














Led&HS, Retail Accounting, 








i e n rtked He ^ n9 th S a y t 5 " a m n 5 Sa cton S 


together with some in dust ry- 
based accounting software and 


bags manual may see 




income Tax 


through [he bank account ate 


a comprehensive indei- 


Bon of the manual is 


3k-.:il uu 


Micromega, the personal com- 



! MUSIC taped applications 





•■■>. or-mede programs fot 


amp les given in some detail. 


TAX to work out income ta* on 








the ZX81, and COMP-U- 








SHARE, a portfolio manage- 






program, which is common to 


ment program. 








SpMk i-.g lor Ouantoc. Mr R E 












•■•■ck your PAYE code, and us- 










With DatabanklSI. IS for Sl<... 




Better Budgeting 


►'AYE CODE CALCULA- 


dard), the setting-up is done 


pa "ids producing serious' soft 




TIONS - this section prompts 


keys to "DRAW" the required 


"he comoaiy s other activities 




















»uj advice and also alternative 


IVt, (for Vocabulary) ars ■ Ef ■ 




variance figures, showing how 




(for BASIC) use ar-v'hor 


software tor oiumplo. tnoy 






method, still easy to follow 






allowances are applicable. The 






The loan and mortgage 


ptogram then displays and 






calculators will proyide figures 


prints your PAYE code and how 


The layout has the fol owing 


200 geographically dispersed 


showing the length of time 








repayment will lake, or the in- 


NEW PAY CALCULATION - 








using your PAYE code this is an 










part/field up to a maxim, p. r ,,l 






tional Insurance and PAYE 


29. The program witn tne 


Mr Cooke-Hurle said: "Our 


when considering a major finan- 




smallest data capacity is pro- 






pension plan and other salary 


gram (SI at 9000 BYTES, and 


was COMP-U-TAX, which was 




deductions, thus enabling you 


as the number of entries is 


distributed through W H Smith 


The Password 










of ENTRY, this is equivalent to 






PAYE code is changing, you 


over 100 entries with the man- 


the project started off as an '1 


is obviously very important. 








Here, it is ensured by a 


nings increase, etc. 


one pan per line, to 999 with 






Both segments include lull in- 




It was all done on borrowed 




structions within the program 


The main operating program 




to him. To avoid any problems 


which is professionally written 




COMP-U-TAX calculates and 




with full use of the ZX printer, 


facilities (MENU displayed on 










1981/82 allowances and' tax 






part separately - checked for 




been carefully crash proofed. 


value to be gained from the pro- 


length, and right or left justified 


to UK personal tan payers. The 



supplemented by printed notes. PAYE c 

The Cash Controller costs Sales Ledc 

E10.00, and is available from SAS are 

Richard Shepherd Software, 22 42/45 Nev 



Berks, SL6 7EZ (062f 
21107). 

Getting serious 



i, EC2M 10Y. 

Databank ZX81 



mM^m, 



£6.50, and and displayed immediately after to rogggg | 60 | uuess it could 

E10.00. ZX pressing NEWLINE. cope wjth yours), will allow for 

rient House, CORRECT the last ENTRY - a marital status ctiange during 

1 Street, Lon- provtdpd „n OttWI ■unction has the year, and allows for calcula- 

been operated after ADD. lions of a wife's earned income 

FIND, or SEARCH - on any tTuT^n^'u^^d "nTno 

'ucrec n.irt f ola hv i-i;>.,r.iny ,,Unutl Micromega are at 

SORT, - into ascending don, SW1 1 1 LE (oi-223 
76721. 



Starting off at the 
sharp end 

execution and ANAGRAMS are two great word 
games written by Paul Toland for the 16K ZX81. if 

you haven't got a 16K pack, there's no need to 

feel left out, as Dilwyn Jones' game crasher fits 

happily within 1K. 



Execution 




Before you tun the p 


>ira 


1 be entered as an ordinar E 


into it. The position of your 


This is a graphic variation o 


the 


DSI30.10) as a direct 


DIM 

com Anagrams 


spaceship on screen is set by X 
(horizontal position) and Y (ver- 


hangman game. The com 




mand. then start it with GOTO 


TheZXBI randomly selects and 


tical position]. They are initially 


chooses a word randomly 




(not RUN). Then, you'll be 






set by lines 1 and 20 to a posi- 






to enter 30 words, oneat 




repeatedly enter what you think 


tion at about the middle of the 




by 


For subsequent runs, start wi 










GOTO 5, and your voca 








You're allowed 10 ineo 




will be safe. Enter "N" if 






and is set to at the start of the 


luillotine does its job. The 


the 


not want another game 

end. SAVE the progra 


n I 


I B ° S You' have a maximum 


game by line 30. F is the variable 


no need lo press NEWLINE 


entering GOTO 390. No 








w en entering guessss. 




the inverse E in line 390 


ihou 


i computer stops you and reveals 
the word. You use "N" if you 


particular unit but is a conve- 
nient way of controlling the 












length of the game. The time is 


If 




S. 








just press NEWLINE/ENTER if 




**£&* 


■*, 


warn, i 


s 




you do. 


statement LET F = F + 1 may 


tlila 


L r ' ; 


h 


,v>*:e: 


? 




vocabulary, and the subsequent 
changing of it, is the same as in 
Execution Save the program by 
enteringGOTO 340, and restart 
the program without losing your 
vocabulary, by entering GOTO 
10. You'll need to set up an ar- 


hard to imagine F being equal to 


mm 






KJ1 


? 


K 


Truth 






* -jfei^da*. 


■ 


ray, by entering DIM DSI3Q, 1 0) 




¥,* < * tm'i 


V 


n 


& 


begin, then start with GOTO 1 , 


plicated. It determines where the 
character is PRINTed, which 


I j a * i .■ i 


Yfl 


liW 1 ! 




ble a word e^rrttoS^^i 


character is PRINTed and 






^Mm 


~ 




position first The character is 


1 \i is 




-:-%WGk 


--■■ 


Crasher 


placed at the bottom of the play- 


v If 


■Vs 






Nothing to do with some com- 




' "%A fcB 












a «l 3^*3 








You aredrifting in space, the ob- 




Wfm HS 








ject being to clear up as much 




.vi ■ ; 1 m 2^ f 


■v"» 






debris as you can. particularly 






J 


MT 1 


t 


those with a high CODE value. 
L Thedebrisisvaluedaccordingto 
J the code of the character of 
^ debris. The letters score 
1 highest, then numbers and so 
1 on. Ignore inverse characters if 
fJ they appear for they do not 
7 score because they've been af- 
fected by solar radiation and 
mutated to their inverse form, so 
are not worth anything. The 


from the number generated in 
brackets after CHRS. The 
number generated is a random 
number from 1 to 63. The 
following expression may look 
rather strange, but all it does is 


: ' "■ « 


.%\.- 




i 


special use of the function AND. 


v ''•■ I H 


*v 


y \ *mL ' 




keys 5 and B steer you left and 


What it does is look at the 


; > / fl „. wan 


*> 


% Ik 


U 


right in the direction of the ar- 


following expression, add to 


§> '<.*V \ 
















... m 


i ■!■,' 


i ^f^ouon^een^o'you^cr'ash'' 


value before AND if it is true, so 
that 1 2B is added to the random 








^— . *? 


' 





ZX81 GAMES 



number only it RND is less than tion to immediately ahead of (he 

.2. This makes it roughly a one in position of the spaceship, 

five chance of the character he- Therefore we may find what is 

character. The s't;ii«mi™ ,.':.:■ spaceship hv means of the line 

thiserasestheoldpositionolthe 100, which finds the CODE of 

screen hy line 70. This ensures memory location bvPEEKing the 



steering to the left, right, or spaceship by means 
keeping it stationary, and ||„, ithasoCODEof le 
changes the ualue of X accor rather than less than 1 



Printing and 
rushing 

The V is PRINT ed in its new pc 
tion in line 90. You can see h( 



Execution Listing 



;ter detector. This would 
I CHR5 1 5 8 NEWLINE 
Irs that SCROLL might 



Anagrams Listing 



EXT I 

10 RfiND 

20 PRINT " BNfiGRfiMS" 

30 LET R=INT <RND*30> ♦! 

40 LET Ufa"" 

SB FOR 1 = 1 TO 10 _ ,,_ 

60 IF D* <R, I> >" ■■ THEN LET U>»: 
UJ+O* (R, 1) 

70 NEXT I 

8® LET L=LEN Ut _ „ . 

90 LET 5* = " ( TO L) 

100 FOR 1=1 TO L 

110 LET R=INT (RNI>*L)+1 

120 IF S$ [R) >" " THEN GOTO 110 

130 LET S* tR.1 =1J* (II 

140 NEXT I „ _ 

.150 PRINT -YOUR HNRGRHM IS ;S 

150 FOR J=l TO S 

170 PRINT J; " ■■; 

190 INPUT G* 

130 PRINT G* 

300 IF G*=Ui THEN GOTO 2B0 

20S PRINT " "J 

210 FOR 1=1 TO LEN Gs) 

21S IF I>L THEN GOTO 2*5 

22© IF G*(Ii=U*II.l THEN PRINT 



S3C 



if e* t ij 



>lJ*tI.I THEN PRINT 



NEXT I 
PRINT RT 
PRINT RT 

LET G=0 



NEXT _ 

PRINT " HH 

PRINT RT 8,3; 

-RINT BT 9,3; 



-EXECUTION" 



LET R^INT tRND*30) 



IF DtlR.I) 



NEXT I 

LET L=LEN U* 

PRINT RT 8,2i 



170 

TYPE 

180 



220 

230 
24.0 



280 
390 
300 



_, THE WORD 

LET C«="7? 

PRINT RT 
R LETTER" 
PRINT RT I 
IF INKEY* 

GOTO 190 
LET G$=INKEY$ 
FOR 1=1 TO L 

F Q»< >Uf <I> THEN 

ET G=G-1* (G.-.=01 
*II) 



0,20, CJ; RT 21 , 5; 



OR INKEY* > 



OTO 240 



LET C$ 

NEXT I 

IF C*=U* THEN 

PRINT RT G,3; ' 

LET G=G + 1 

IF G<10 THEN GOTO 

PRINT RT 12,3; "+ + 



320 



GOTO 330 

PRINT RT _, 

-RINT RT 10,20, U* 



COMPLETED" 



5PENDED" 



340 PRINT RT 21,5; "TRY RGRIN? 

350 INPUT fl$ 

360 IF R*="N" THEN STOP 

370 CL5 

380 GOTO 5 

390 SPUE "EXEB" 

400 GOTO 5 



250 PRINT "TIME UP - THE 

3 ";u* 

270 GOTO 290 

260 PRINT "THP.T""S IT - " 

290 PRINT "TRY RGRIN "?" 

300 INPUT RI 

310 IF R*="N" THEN STOP 

320 CLS 

330 GOTO 10 

3*0 SP.VE "RNRB" 

350 GOTO 10 



Crasher Listing 



LET Y=10 
LET 5=0 
LET F=S 



KEV*= _ 

R INT PT Y , 

ST P=PEEK 



t IINKEYS = "8" 



1639S+256* 



JOYSTICKS 




ZX Spectrum /ZX81 

FOR ONE JOYSTICK AND 
INTERFACE MODULE 

BUILT, TESTED & READY FOR USE 

* NO SOLDERING, plugs into rear expansion port 
between ZX and Ram Pack, Printer or Microdrive;. 

* TWO JOYSTICKS connect via one interface module. 

* NO SPECIAL PROGRAMMING, Joystick 1 
operates as keys 5 to 8 through inkey instruction. 

* IMMEDIATELY COMPATIBLE WITH ALL 
CURRENT SOFTWARE using arrow keys for 



Spectrum . . . 

STORM FIGHTERS 

. . . explosive machine code space action 



ZX81 ASTRO-INVADERS 
ZX81 PLANET VANGUARD 

JOHN PRINCE 



Subscriptions 



Looking for a magazine with a professional approach with material 
written by micro users for micro users? Why not do yourself a favour 
and make 1982 the year you subscribe to Computing Today and we'll 
give you a truly personal approach to microcomputing. 





SUBSCRIPTION 
ORDER FORM 

COMPUTING TODAY Subscriptions 
513 LONDON ROAD, 
THORNTON HEATH. 
SURREY CR4 8AR. 

SUBSCRIPTION "2-10 for 12 i« U es 
MTES ^. 7SfD , lzjssues 

1,lck as Overseas Surface 

appropriate) £35.35 for 12 issubs 

Overseas Air Mail 


X tf™ 


SEi" 


|. VISA 


I 
I 


EZ 




ZJ 


NAMEIM. Mrs, Miss 
ADDRESS 






POSTCODE 













nJME can put your program 







ISPECTRUM PROGRAMS! 



Snakes alive in outer 
space 



snakes terrorise humans in the movie conan the 
Barbarian, adding to the general air of mayhem 
and fear in the film, in these three programs writ- 
ten for the Spectrum by Paul Toland of Derry, Nor- 
thern Ireland, the beasties to fear are snakes, 
aliens and hidden landmines. 


















160, 200, 230 and 250. 


possible, by directing il ro the 


splodglesfrom 
space 




Skilful driving 




In this second urogram from 
























which come from the pianei En 




and the electrified fence, collect 




silon IV. The Terran Shield, 








which protects we poor earthl- 




her to hospital (the flashrng + I. 


Once the game is over, you'll be 


mgs from such horrors as the 




















!h.)[ih?A , flinlineia2and285 








are a.eph.cB A « tam to, A 


above the weak point. It is bom- 


t.me. There are graphics 


in lines 100, 1 60 and 500. 



13S1 U £ 



5 SO TO £30 

7 LET L=2 

9 RESTORE iS0 

10 LET XS = CrtR3 13+CMRJ 11 

20 LET VS=C,H3 3 lO+CHR* 10 

30 INK 5. BOR-EP B: PSSPER 

35 FOR 1=4 TC 13 

+ 31 RJESE> K': BE,fP . 2,N 

?0 NEXT I 

53 LET :-iV.^IMT (HNt*3S) 

TJ !..£- "1'i'^-MT i.RNC-*22) 

SO IF PTTfl IW' : .h:o ; >5 + THE1 
TO OS 

so pp-SiT iiiK 2;RT my,mx: , '£ 

190 BEEP ,02, A 

IIS FOR i =1 TO +0 

120 LET OX=COE>£ X* 

130 LET OX=OX+ CINKEY*="S") - 



"7") 



OY = L _ ! 



. rNKEY*»"6") - (INK 



160 IF DX=COOE X» AND OY=CODE 

*. THEN LET OX = OX *O.X -CODE X*I2J ; 
LET DVaDV+OV-CODE Y*(S) 

155 IF OX ; ;■ OR OX>31 OR OY<0 OP 

GY>21 THEN GO TO 2 + 

" IF RTTR (OY,OX)=50 THEN LET 



L=L + 1 

180 IF ATT 
TO 250 

182 PRINT INK 4-i AT OY 
135 PRINT AT CODE Y(( 



52 TH 



GO 



190 LET X*=CHBJ OX-t-X*( TO L 
200 LET Yi-CHR* OY+YS< TO L 
310 NEXT I 

220 IF RTTR fMY,HX>=50 THEN 
NT INK +;flT rIV.MX, "J" 



2+0 PRINT INI 



*u mini ±r"\ o. km^elh ±> h r a , w 
YOU CRASHED INTO THE SURROUNDI 



PAPER l.;RT 



ISPECTRUM PROGRAMS! 



NGLIRLL "J 

250 GO TO £70 

360 PRINT PAPER 1; INK 6;flT 0_.Q 

"YOU HIT SOMETHING YOU SHOULD N 
OT HflUE-", 

270 PRINT PRPER 1; INK 6:"flFTEP 

growing to ■' ; l 

:-'7:-; skp t . - .,o 
280 prper 1 ink 6 

335 PRINT ' BHfiBflBflSNSKfSBBBflS. 1 - 

■.~-'KESRRflRRRRR" 

230 -RINT * "- Ol' SRE DIRECTNG R 
-CNEY SNRKE qRCUMC THE SCKHE\ ■ 
SING THE KEY 5 3.6,?i8. i-DUR H : 



H IT =EL 7 5i . ■ 

;*.0 print 
"he screen 

ZiEFQZt*. 

■; !,ii-ich kill 
v *._-- ;:;■ 

. '*"■ PRESS ■ V 
OR N'TO STOP 

3ic tf iw;-'j 



cflCH £ REHfilNS Or- 
FOR R SHORT PERIOt 
■I 'l.T-'UH.MTiNC- INTO fi 
IF ETEN, THE ENRi- 
IF IT BITE5 IT;EL,- 

1 START THE GAME 

THEN GO TO 33.6 
" THEN GO TO 7 
" THEN STOP 



J- 80 REM C 

4.10 FOR I 

420 RERD N 

•130 POKE U5R "R-'+IjH 

440 NEXT I 

450 DRTR BIN 11108111, BIN 10103 

:.<ji, sin mil. in, bin 00130100 .- : : -; 

r-' OSidBiea.BIN 11111111 .BIN 101? 
MOl , SIN 11130111 

463 RETURN 

4.70 REM MUSIC DRTR !H I55ING 5ID? 

*SB DRTR O. £,4.., 7 . 12., 11., 9., -1.. -1, 



IBBOBBaDH BE flBfiiGiS t 



■ffiHWSEiKiBBgtttBiBb 



SPLODGIES FROM SPACE 



3 GO SUB 

7 GO TO 

10 PAPER 

5 OUER 



BORDER 1: 



NEXT I 
20 PRINT RT 

21,3; '■ 




m 



INK 7 

RHRfiS 
; TRB 

C' 1 ; FL 



, PRPER _ 
flRHAAflflARAAAARAAAflAflAfl 

3a; "E ■■ : flash i; ink 

RSH 8; TRB 30; FLRSH l; "K~ 
75 INK * 
60 PRINT RT SKILL, 2; OUER 1;" 

DDDDDDDDDDDDDDDDDDDDDDDDODD" 
90 LET HIT=B: LET TIWE=0 
108 LET SHIP=1S: OUER 1 
110 LET LRND = INT fRND*2S.l +2 
120 IF HITi9 THEN GO TO 290 
125 LET DUR = .03-TIME./3000 
130 LET TIME-TIME+1 
14.0 FOR I=SKILL + 3 TO 20 
ISO PRINT RT 1-1 ,LflND; "O" ; RT I 

LAND; "D" 
160 IF 1=11 THEN PRINT RT SKIL 

, LAND; "D" 
170 PRINT RT 20, SHIP; OUER 0; " 

175 BEEP DUR,22-I 

180 LET SHIP=SHIP+ ( INKEY* = "S" 1 
;iNKEY* = "S'M 

190 LET SHIP=5HIP+ SSHIP=1J - (SH 
P =30.1 
280 PRINT RT 20, SHIP; OUER 0, "E 

218 IF INKEVJ 
SHIP) ( >11 THEN 
8; RT 21 , SHIP; ' H' LC I n J. J =hj. J -_ 

220 NEXT I 

230 PRINT RT 20. LAND; "D" 
240 IF LPND=5HIP THEN GO TO 110 
258 IF RTTR 1 2 1 , LAND! =1 1 THEN F 
RINT RT 21 , LAND; INK 7;"C": LET 
rtIT=HIT+l: BEEP .1,-28: GO TO 11 



= 3Sl; 



£'■53 OUER 

27-3 =-Xl;*T RT is,0: 
-£■ HAS EIEEM ERCKsK 

23 O GO TV 300 

590 OUER 

£3? PRINT RT a.O; '~HE SHIELD C'£ 
.-«»:■ = ! L'.H-JS" ' -i£ r- 1 : ^RIN OF SO 
"3NV MEflK POINT'3 

380 SEEP .2, -20: BEEF .9,-10 

30 5 PKIM7 "V OL'R SCT'PE IS " ; TIME 
■.-SKILL 

310 PRINT "-'YOU HflUE BEEN CMOS 
EN TO DEFEND P.N flREP OF THE ERR 
~:-i'5 DEFENCE jnlELP WHICH HRS iV 
2RKENED. THE ALIENS ,HRUE C 

." :■ 'J.CiVERED -^I^iEi--: NE5; RMD WILL 
TRY TO BREAK THE SHIELD BY DROP- 
PING ON TO IT, PROTECT THE SHIELD 

SY SETTING UNDERNEATH THE RLI 
EN. ONE HIT (JILL WEPKE 

N THE FIELD. AMD R H IT ON R UGH 
K SPOT WILL ERERK THE FIELD, i 
CU CRN RESTORER '.JERK SPOT DIRECT 
LY BELOU BY PP.EfE-SINO F". THE 
SHIELD UiILL S.HATTER IF THERE R 
RE 18 WEAK SPOTS." 



ISPECTRUM PROGRAMS! 



320 PRINT 
.... TQ _. 



= 3Ei: 



TO START 



338 LET I*=JNKEY* 

34-B IP IJ="Y" THEN GO TO iO 

350 IF I$="N" THEN STOP 

360 GO TO 330 

399 STOP 

4.00 RERD RJ. IF »»«"Z" THEN 

4 IB FOR I=ei TO 7 

420 RERD N: POKE U5R RStl.N 

4.30 NEXT I 

4-4-0 GO TO ■ 

4-50 DRTfl "I 
1309011, BIN leBBVBBl ,8,B,B,(J,8 

4-S0 DRTR "B",BI''i 3^ii:i3iJ BIN O 

aeiiaee,BiN «3iine3,siN oneen 

B 4?J$?.il 1 £i* 11 i* XM 11000011, BIN 
11111111, BIN 11111122 
470 ORTR M C",eiN 0101S10B,BXN ft 

» i 3i0Ba,BiN 01002010, bin 102201s: 

l.BiN 00020003, BIN O10S1010, BIN 
. . 1 1 1 1 , 3 I N 1 -■. 00SM 

4-30 DRTR "D'.BIN 00011000 , S IN 63 
3112200, BIN 131020110, BIN 2I1I2I1 
1 .SIN 01101013, 8 IN 001 11 100, BIN 

"1000010 , BIN 21130111 

4-90 DRTA "E" .0 .0,0 -BIN 0011110? 
,BXN 0131B013,EIN lillilll,BIN 
- 1:12 100. 

300 DRTR "Z" 

SKILFUL DRIVING 



25 




























70 












90 


FOR 1-1 TO sa 




























































































230 


PRINT AT Y,X.; '■ '■ 





235 PRINT RT 2^15; FLASH 



24.0 


XF 






































•n" 






























Del 




xt= 




THEN 


LET 


H 


=13: 


LCI 


TF 




■?■■ 


THEN 






























Ltl Xm 


<+n 


LET 


Y»Y 


►D 







- - LET CH=RTTR 
265 PRINT RT Y,X;CHR$ (14.4.+CAR1 
270 XF CH-i3 THEN GO TO SOB 
263 IF CH=50 THEN GO TO 520 
290 IF CH=*9 RND CAR THEN GO TO 
54.0 

30O IF CH = 4,9 THEN LET CRR = i 
310 XF CH=17S RND CAR THEN LET 
._RR=D. BEEP .2, 5: LET RETsRET + l: 
IF R5T=£S THEN GO TO 560 
320 PRU5E DELAY 
330 GO TO 230 



4.00 RERD RS: IF R¥="Z" THEN RET 

~J-10 FOR 1=0 TO 7 

J-20 RERD N- POKE U5R ftJ+I,N 

4.30 NEXT I 

4.4-0 GO TO 4.00 

4-E0 Df.TR "A" , SIM 2 1000000, BIN 1 
...".' Oil 0C-C- ,EIM :I £13 10.0B0, BIN 2111331' 
S , BIN 200100S0 . BIN 10010000, SIN 
■2i'i:.u-j..L"n: ;io:>jieo 

*B0 L'HTA ■■£' . SIM 1-1000000.BIN 1 
1O0C000 .BIN 100 2 12 00, BIN 213 111£ 
O, SIN 100 12 000, BIN 10012 111, BIN 
20022221 ,BIN 21001201 



4-70 DRTR 



>-• ,«s, 0,0, 0,0, BIN 110_ 
11010001 .BIN 11111221 

"D" ,0,0,0, BIN 00 2. 1 2 J, ■.?■: 
0010. SIN 2122222-. ,3IN "7 



S0(B PRINT RT V,x; OUER 1; FLRS-- 
1. ■■»■■: BEEP 3.-3^ 

= 20 print rt £,a;*™/ow HIT R mt; 

~ ■ : GO TO 600 
5 = PRINT RT 1,4-, FLfiSH 1, INK 

s. "zzzzzzzzzzrp,, .■ '.--- ^ v" -■■ 

5=5 FOR I=-30 TO STEP 3 

9JTEP .02, 1 + 20 



_ . BEER 
535 NEXT I. SO TO 600 

: 5 4-0 PRINT AT I,?:-^HE LiHEELrW 

"ED" : GO TO 600 

BEEP 3,B 



IS OVER-: 
660 BEEP 2.5. _. 
-_ PRINT "YOU DON 



600 INK. 

S05 PRINT " YOU RESCUED ";RET, ' 

OUT OF THE 20" 

£20 print - - ,, : , -c-DDr-r-r..iT-DtiiNE fiitl 

:.L.r-DE;E<DDDDDDDD" 
5£3 PRINT "THERE PRE 20 CASUAL 
" MINEFIELD- 1 



FIELD IS 

CONTACT 

630 INPUT 



IN R UHEELCHRIR ONE 
THE FENCE AROUND T^ 
ELECTRIFIED SO RUOl 
IJITH IT. " 
CHOOSE A SKILL LEUEl 
rS=THE ERSIEST.i ";D£i_ 



64.0 XF DEL 
SO TO 630 
650 LC~ I 
660 RESTORE 001 



OR DELAY > 5 THEN 
DELAY *2+l 




P. F. L. 



HIGH QUALITY PROGRAMS TO HELP 
YOUR CHILD LEARN 



iigned by highly qualr 



ryouaroaparent of teacher, (he type ot computers 
which subjects you are interested. 

PROGRAMS FOR LEARNING, 

Dept. ZX, 

4 Stanley Road, 

East Sheen, 

London SW14 7DZ. 

Tel: 01-878 6498 



A TOTALLY NEW AND ORIGINAL GAME 

irl SOFTWARE F, 
FOR16KZX81 




JOIN 
THE 
USERS' 
CLUB 



Make the most of your Spectrum or ZX81 by 
joining the country's strongest and most 
enthusiastic users' club-the National ZX Users' 
Club. 



(10fortheZX81. 10 lor the Spectrum! 



nside INTERFACE as well 


as at least six p 


ograms f 


i you 




















ppslling deliver 






ist ol local ZX clubs, and s 


>ecial oflera trom 


software 


ouses 






INTERFACE, and I 






ZX COMPUTING Dl 



NUMBER CRUNCHING 



Number crunching 

on the 
Spectrum and ZX81 



Dr Frank O'Hara has a look at what is really going on 

inside the ZX computers while they are carrying out 

arithmetic operations. He says he has discovered 

some programming weaknesses in the ROM, and 

even the occasional outright blunder'. 



A ood deal has beer, written 


must be replaced by 16400 


the Spectrum but 1 32 32 


not allowed; but it will be no 




and 23628 by 16401; there 


on the ZX81. That is 




arithmetic on the ZX8 1 . There 






Integer result. Rounding it 






special way of holding integers 


might work, but should be 




INPUT quotes must be 


which are smaller than 65536, 




the further limitation of the 


replaced by PRiNT quotes and 
then INPUT XS, Note that the 


operation and so restoring 


Finally, try a few expres- 


ZXB1 ROM to 8 kilobytes, not 






inexact ones here. 213 gives 






ZXBO. These small integers 


142 000 6. That last 6 is the 




that the program will work on 




error. On a ZX81 you can 




the IK ZX81, 




check direct that 8192 gives 








142 0. This is easy 


outright blunder. 




Entering 1e5 gives 145 67 


enough to check from the 




Results 


BO and 1e13 gives 172 








17 132 231 42. Those bytes 


Spectrum. 8192 is of course a 


BASIC program to show 




may not mean a lot to you 




exactly what decimal number 








the ZX81 or Spectrum is 


20 and it will give you quite a 






holding, even when it is not the 


lot of interesting results. For 




226 and you will get15500 


number you thought it was 


example, the expression V: 




11. The 11 is the error term. 


holding! This is possible 


gives 1280000. It is easy to 




To find 2 to the 26th, you can 




see from the manual that this 


1e13 are held exactly on the 


exit from program 1 (press EDIT 




is correct. But .5 gives 127 


ZX81 and Spectrum. The first 


and then STOPI and enter the 




127 255 255 255. one bit 




command PRINT 226 ior 




short. This will need inves- 


as well shall see below. This is 


PRINT B192'B192I. This 




tigation. Continuing for the 




gives 67108864. Run 




present with program 1, .1 or 


precision BASIC, and it Is a lot 




Because it is long and 


1/10 gives 125 76 204 204 




67 10S864 digit by digit. Sure 


introduce ' theTTubject' by 


204. Those 204's seem to cry 


promised. Let us not miss the 
virtues of these machines in 


enough, it gives 1 55 0, 


they? Sure enough, there is a 


last byte" was wrong "^ 


grams which already clarify a 


blunder here in the ROM. still 


Clive nappingl But beware of 


The integral powers ol 2 are 




present in the Spectrum. 


expressions like 10n I10"n 




Lin P e r °20 a i^ thB^^rJerslin 


Another example of this 


ontheZX81l. Even 101 is not 


to investigate them fully. The 








and line 30 is a special 


This gives 127 42 170 170 


132 32 1 which you will 




application. Line 20 shows 




see is one bit over what 10 


that. The program can be 




guessing that the last 170 


gave on the ZX81. For 


derived from line 20 by editing 




should have been rounded up 






held on the ZXB 1 or Spectrum, 




preferable to 10 7. You may 


shows clearly the 19 cases 






need to use 1 0n in a program 




number. For the ZX81. 23627 


Well, lOgives' 1 on 




II. ,»p.., S ,»n U «... ».. 



■X COMPUTING DEC 1! 



NUMBER CRUNCHING 



Decimal Fractions 



i 39 longest, wltfi 



ipto 159figure. 
nal, with 3 fine 
shown. Thesi 



Machine code 



Decimal Numbers 

possible: a decimal great* 



with .499 
^""figures" 



ROM routine, and it rounds 
them up as needed too. 
Entering .5 now gives 1Z80O 
OOaa it should; .25gives 127 
0000, .125gives 126000 



. For example. 


Program 3 also provides for 


Spectrum. (To see the full iive 


by 34 zeros. 

be 32 decimal 


point numbers in line 25. To 


byte floating after the decimal 
point, add line 3 POKE 30722. 
27 before running. This gives 








e las. 4 always 






end change line 180 to GO 10 




29 192000. 
have left the 


15 (to restore Iho program, 
delete lines 1 B and 82 one 


yte input, add line 25 GO TO 
40. To return to normal input, 


TO 201. Not.: :ha- 1 am st-ll 






second byte and if "you "want 


whether your five bytes form a 








ract 12Sirom 
so. Trv also .8 


add LET mill-mill - 128 at 








m|1] = m(1l -12B at the 





byte in each ROM. 

Positive Numbers 



BASIC program wf 



The second type 

















answer here. On the unaided 




295, thelarye;.: nis-.;s- 




Spectrum they give - 1e-38l 


h has 32 
after the 


hold. You might not 


uels 


Summing-up 


f result is 


number is held exactly o 


nthe 


I hope this article goes a long 
























on the ZXB1 and Spectrum 








Although Program 3 is long 


aft up by a 










dby 


a mine of information fl trust 










takes time 


laking 52 seconds, and 




and can be used far beyond the 



:. 37276B, ai 



6384. Of coui 

s it should be, i 
ystem really i 



IB REM "5 byt£i" 

2B let x=@: input "Enter 3 num. 
ber or expression ■',:>;*: LET v. ='JR 

i_ it»-. PRINT xs;" = "; ; FOR i =1 T 
Zl 5: LET w=PEEK, 23&27+25S*PEEK 2 
3623: PRINT PEEK tV+i) . " "; NEX 
T t i PRINT : GO TO 20 

3S LET X = l: FOR j=ia TO XSS: LE 
T X=21-j 



I NUMBER CRUNCHING 



83627+2 



LET 



= 1(5 



3Q00 rem "dee i sat" 

3310 LfT 3=0: LET VbPEE 
=&*PEEK 23623 

3020 input "Enter a nun 

Starts with a decimal, p 

contains no E- format -'. 

3030 LET beURL SS12 TO" 

1- FOR i =1 TO LEM -S-l 

*d : NEXT i: LET a=b,-d 

3040 IF E -s*d >=d*21- (PEEK Cv+ll -1 

;D THEN POKE v+5,PEEK iv+Si+1 

.:o5c- print ,=-$. ■■ = ■■ , . FOR i - sl TO 

S; PRINT PEEK rv+i>;" "; ; NEXT 
1 ■ PRINT ■ SO TO 20 



lia rem "number" 

20 inp.lT "Enter a positive nu 

3ber ";:*.' LET '.-'-PEEK J3E=? >256jF 
IEK 23623. LET e =PEEf, fv+l.l. Dili 
JO 14.1 : FDR i =1 TO 4; LET m < i ) =PE 
EK lV+i+13: NEXT i: LET »flJ=J»[l 
i +12S: GO TO 30 

25 DIM m (4) .- input e ; " ";*fli; 
";■ ta> ; " ";m (3) ; " ";« t*J 

3B DIM r C34) 

40 DIM c (4 ,61 

50 LET C (1 , 1) =33B6: LET [ 11,21 

■ -.- 5OD30 LET c 12,1) =15. LET C l"2, 

= ) =25S7S9: LET c \3 . 3) =625B0. LET 

c !3 .2.1 =5560*. LET c 13,3) =64*775 

,.. :. ' :. ■ .. . .■■■.■■!. ■"' . ■■ ■ : i ■; ;-■ ■ ■ 

232; LET C f4,3.l =3306*3. LET C (4, 
ij =653869.' LET C jd.S. 1 =626906: LE 
T c [4.6) =250000 

60 FDR K =1 TO 4: LET b=JBlXl- P 
IM 3(6). FOR J=I TO 6- LET =j ( j i = 
CCKjj): NEXT J: GO SUE 2000: HEX 



60 LET 



IF e i=12S THEN L 



90 IF E <12S THEN GD TO 160 

100 IF £=i2S THEN GO TO 250 

J.1S LET e =e -226: LET £ =llBiJ GO 

SUB 14.00 

-?, 2 ?= FDn d =1 TD 7: * F flj)«>g TH 
= N LET /-J=r*tSTRJ ,-fi.l- GO TO 2 4 



140 FDR j=i+l TO 7; GO SUB 1300 
NEXT J 

150 LET r$=f$- 
3 ! GO SUB 1300: 

160 LET r$=fj4-. ■■ LET £=12S-e 

LET £=2200: GO SUB 14t3i?- FDR J = 
S TO 34: GO SUB i,\\v NEXT i 

17Q PRINT rj 

IBB C-D TD 20 
200O FOP i =B TO 13: LET f (i)=rri 
1 +3 (i -7) *b: NEXT i 

IBIS FOR i =13 TD 9 STEP -1: GO S 
UB 2000: NEXT i 
1320 RETURN 

1100 FOR i =1 TO 13 LET r H I =d*f 
( : i ) : NEXT i 

1110 FDR i =13 TO 2 STEP -2- GO s 
JB 200D NEXT i S 

2120 RETURN 
1200 LET h=0: FOR 4=6 TO 34 LET 

h =h -d jINT t h /d J : LET r ii i =h *lee 
+ r I i :> ; LET h=r li): LET Hi) =INT 
'.h-'d.l : NEXT i : RETURN 
1300 FOR F.=l TO E: IF r ■' is -:Ii31-Ji- 



.5 THEN LET rj=r»t"3" 

14-00 LET f=INT is -.-SI ■ L =T q=c-S 
r: LET d=256: FOR j =1 TO f : GO 
UB £: NEXT j: LET - =2 FOR J=l 

3 9 . GO SLiE' =■ ■ NEXT J : RETURN 
:CM LET f (i-l)=f li-l'+ INT if f i 
lee) : let rii)=r (ij -leesMNT (r 



1 LET x=0 

2 POKE 3072B.14: POKE 30721.1 
= POKE 30722 . SO . LET a =30750 

4 RESTORE FOR i =0 TO 63: RE 
^D n: POKE a+i,D: NEXT i 

6 DATA 0.57.6.37.0.0.0,0.0,0.. 
3,0,0,0,0 .0 . .0 .21 . 37, 135, 137,6, 
37,0,0.0,0,0.0.0.0.0,0,0,5,150,4 
, 100. 71. 127. 57. 6. 37. 0.0. 0.0, 0,0, 
3,0,2,50 . 2 33. ,f,S~, J 01 ; SB, 2 05,96,- 
137 .6 .37 

6 LET a =30976 

10 FOR i =0 TO 260 REAP n - PDK 
E 3+i ,n.- NEXT i 

12 5P.TR 6.6.79.203,25,197,48,1 
- .6 . 16 . IT . 14.5, 120,33 . 109 . 120.167 
.26', 14= 39 ,16 .27 . 4-3, 16,246,6, 16 , 
33 , 109 . 120 . 167 . 126 . 143 . 39 . 2 29,4 3 
. 16 .249 , 193 . 16 ,S1B .201 . & . 100,33, 
11B. 120 .54 . 0,35. 16, 251, 33, 0, 120, 
54 . 14,6,4 .42 ,75 ,92 

23 DRTR 35.197,35.229.126.203, 
30. 40, 2. 196. 125, 42,0, 220, 17, 16,0 
.25 .34 .0. 220, 17.94, 120, 1, 16,0,23 
7 . 176 .205 .0, 121 . 225, 293, 16, 221, 4 
3 .75 . 92 .35 . 126,254 . 129, 245,56,20 
.214, 123 .71 . 197. 6 ,36. 33 .145, 120, 
167 . 126 . 143 

14 DRTR 39.119.43.16,249.193.1 
3.2M.6.3E .33 . 1 4 5 . 120, 126 .230 .24 
3.203.63 .37 .203 . 63 . 203 ,63,130,36 
,119, 122. 230, 15, 134. 229. 43. 16, 23 
5,241,214 . 126 . 46 .24 .237 .68. 71 .33 
, 130 . 120 . 167 . 197,6,60, 126,43,2, 1 
33, 100 .203 , 63, 1 IS . 35, 16 .245,193, 
16 .235 

26 DRTR 42 , 75 . 92 . 35 , 226,254, 12 
3 .245. 56 .31 ,6 .20. 33 , 110 . 120 . 126 , 
157 , 35 .32 .2 . IE . 24 9 . 32S . 2 97 .205,4 
3 .45,205 227.45, 133,225, 5, 40, 11 , 
=205. 4. 122. 35, 16, 250, 24, 3. 62. 4S, 2 
15 .62 .46 .215 ,241 .254 . 126,33 . 130 , 
120 .56. 9. 6 . 16 .205. 4 .122. 35, 26,25 
3 . 201 .55.2, 2ZO . 72 .205 . 4 . 122 .33.1 
=■■ 250 .20 1 ,229 . 137 . 1=6.254 . 10 46 . 
5 .245. 62 .46 , 2 '! E, . 2 4 1 .205 . 40. 45, 20 
5. 227. 45. 293. 22S .20 2 

20 LET'x=0": LET \i =PEEK 23527:" 
564PEEK 2362S 

30 INPUT "Enter a nuibsr or e 
<pr«*HOn ",x*: LET h=URL X): GO 
TO 50 
40 DIM a (5) . INPUT a ri) ; " ";a 1 
3) ; " " : a (33 ; " " ; a [4.1 : " "; a (5) . F 
OR i =1 TO 5: POKE v +i , a (i J ; NEXT 
i : PRINT ' ' : GO TO 60 
50 PRINT ' 'Xi; ".- "; 

60 FOR i =2 TO 5: PRINT PEEK TV 
ti) :" NEXT i : PRINT " = "J 

70 IF PEEK IV +1.1 ■.'■0 THEN GO TO 
2 00: 
50 LET .-=PEEK 
•J +4) 1 IF PEEK i 
r=r-65536 

90 FRINT r. GO TO 25 
100 IF PEEK IVi£) ; =123 THEN PRI 
MT "-"Si POKE v +3. PEEK IV *Si -X3S 
110 RfiMDDMIZE U5R 31016: GO TD 



: 1982/JAN1983 




YOUR COMPUTER BUYER'S GUIDE 



. . .should be the first choice of 
magazine ior anyone contemplating 
the purchase of a microcomputer, 
whether as a first time user or as an 
existing owner wishing to upgrade. 

In this special publication, we take 
a look at the art of choosing a 
micro or printer, as well as letting 
our reviewers loose on the top 
machines in the market. You'll find 
reviews of the latest microcomputer 
systems such as the ACT Sirius 1, 
Apple III, BBC Micro, Commodore 
64 and ZX Spectrum, and we'll also 
be taking a look at some of the old 
favourites such as the Apple II, 



VIC-20 and TI-99/4A, to see how 
they fare in the modern 
marketplace. In addition, you'll 
find up-to-the-minute reviews of 
various printers. 
If you're at all confused by the 
wide range of microcomputer 
systems available, you'll need 
Micro Choice — the magazine 
that helps you make the right 
choice! 



■ MICRO CHOICE 

■ ORDER FORM 

■ 513 LONDON ROAD. 

■ THORNTON HEATH. 

■ SURREY. 

■ CR4 GAR. 


usssasusssssrA PES ! 


_::^::::: : ; ! t. ,~n ] 

Plaase use BLOCK CAPITALS and Include nosl codes. | 

NAME [Mr/Mn/Mlssl ■ 

ADDRESS | 

POSTCODE | 







SPECTRUM CAME 



Getting stuck into 
the maze 

From deepest Gloucestershire (Cheltenham, in fact), 

Tudor Costigan conjures up a maze, and puts you 

in control of MAZE-MAN. 




The program is easy to 


0190-0210 


These define the 


CHRS 8 in line 1420 allows 


kit - number of lives left 




user graphic 




the old attributes of the paper 


i - to count objects eaten this 


RUN. You press 'a' lo move 




am lines 3700 




frame' 




onwards, 'in 


the listing, the 






iiinnv blab in line 320 of the 


nr;iphn:s jn 


, S ra?he?tha S n*e 


Lines 1550 to 1610 print the 
title and scores in varying 


pressed S ' CreS P ' el "° US kEV 




little things y 


u'll have flashing 






left. The reason (or choosing 






1620 prints the amount of 


c$ - general input variable 








man left in the middle of the 










board. Line 1630 sets the 




You get 100 points for an 


0230-0440 


This section of 






'o' and 200 points (or an 










emanation mark, with a 








s - loop variable 


miserable 10 for an asterisk 












0510-1630 


T ghos^nTand 


Variables used: 


ss, sd - contents of proposed 


Variables 
















n - high score 










nS - high score 


aa.bb.ccdd - length of notes 






osition' of the 




pa.qb — added to k and 1 






different DATA 






Spectrum of its habit of asking 




he found this too 












1 REM MRZE HON 


The subroutine at line 4300 






a REM BY T.M. 


COBTIBBH 




23 


j££i> 


IS LET n=»757D: L. ZT r===STR* It. 
POKE 23S52.335 
20 LET _i = 32 : LET K £ =3 ■ LET i =3 


0090-0185' These print the 
title and ask for the 'skill level' . 


he lines different 
ng the colours 


LtT b-a:' Lti a 

SB BORDER 6: P 


m= -" 

RPER 7 : INK 2 : O 






o the DATA 


so go sub i.-.ae 




Ia"er irTih^ program. S " V '°° P 


"°° r ™ 


The CHRS 17; 


P "™ r "WT n 





SPECTRUM CAME 



33 PRINT FLB5H 1; INK 1; " MP 
ZE MRN - By T.M.Cost i qan 
100 PRINT : PRINT 

ii0 print "Skill Level?" 

120 PRINT " Hard,Mcdiii»i,EoS-y I 

130 PAUSE 

140 LET tJ=INKEY$ 

14-5 IF INKEY*:?"" THEN GO TO 14 

s 
150 ir eso"h" ¥iWC> :j*>"H" AND 

:t •: > ■■rii- AND CS ■: i-'Ti" RME> CiO"-:" 
^iMD £S'.;-"E" T^E.--: -RIHT ^T J. i . ^ : : 



;?-r£N le 

THEN LE 



165 PRINT RT 10,27,ci 
130 RESTORE 3700 
200 FOR q=l TO 6: REDD . 
" -»: READ : 



305 FOP Z = 



a 10 NEXT q 
230 IF re-: 
230 PRINT 



PRINT "DO UOy i?i 
tY^M) - 
240 IF INK£YS="" THEN GO TO 
- '=INKEY* 



250 LET 



260 IF c*="n" OR C*="N" THEN GO 

TO 450 

270 IF C#<>"3" RND e#<>"V" THEN 

GO TO 240 

290 CLE 

300 PRINT : PRINT BRIGHT 1; " 

INSTRUCTIONS " 
310 PRINT. .PRINT "TO move UP', 


320 PRINT 


'To move au»d","pr*5s 


330 PRINT 

340 PRINT 

360 PRINT 

370 PRINT 
3 SO PRINT 


■To move right", "pre=. 


■To move left", "press 


PRINT " * = 10 pain 


' ■ 100 Points-" 
• ! = 30O points " 



mnnnnnunttuu 



_ 4.7,0 "'BINT _ K£If-i- "'-■■= T -J- ! ■"■ 

= 43^"if"inkeys< >"""then""go TO 

"440 IF INKEYS = " ' 

510 CLS : LET I =6; 

530 RESTORE 

6SO DP.TP. ■■unnxuttnna 
a" 

560 C-RTP 

570 C-flFTfi 

550 DBTfl 
«" 

690 DHTfl 
H" 

700 DRTfl 
tl" 

710 DRTfi 



730 DRTR. 

740 PPITfi 
tt" 

750 E'flTfl 

760 DHTfl 




n n iin-n.. e; 



820 DhTR 
S30 PATH 



1400 FDR d=l TO 19 
J-llO READ ff: FOR 
Ht(S) »"»" OR e* IfiJ 



1412 IF d=12 

4 
1415 PRINT RT 



THEN PRT-'E 






14&0 NEXT d 
1450 PRPER 7 : INK 2 

1550 PRINT RT 1,0; FLASH l;"«»Ze 
man" ; INUERSE 1 , RT 2,3, 'By"; IN 
i.'ER&E 0;BT 3, 1; "T.M.C . " 
1600 PRINT RT - ,-■ . 

"■■ IT &.i, INUERSE O; PRPEF3 



1510 PRINT RT &,. 
""■RE" ;AT 9,1; STP* 
I6='0 PRINT AT 9,1S;S" 
1630 PRPER 4 
iSiO FOR 3=0 TO 



S£ J .: 



= IS 



1710 LET 

T u.x; "•■' 

1750 FOR u=a 

1755 BEEP .02 

17SO LET s* = II|KE' 

1765 IF x* = "" — ' 

1770 IF x$( > " 

1771 ^'P. INT HI 
17-30 IF X * = '-» 

-ii" OR dS = 
1762 IF >; 
n" OR d* = 
1784 IF X 
"- dS = 



LET ; =20. 



THEN GO TO 



GO 



-0 21 



1610 LET ss.=CODE I SCREEN* iy 

IF S3.i-.--32 THEN GO TO 1 9O0 

LS12 PRINT RT y,*,"*" 

in 15 GO TO 2100 

1&20 LET X=X-1 

1630 LET SS bCODE 

IF ::- ■: :-32 — 

1632 PRINT f 



i S'-REHN 



1652 PRINT RT U,x;"»" 

163-5 GO TO 2100 

1660 LET y=4H 

1570 LET 5.5=CODE (SCREEN* \y 

IF s£ < >32 THEN GO TO 2050 
1872 PRINT RT H,«/«" 
1R75 GO TO 21O0 
1900 IF S£ = " 
' 

THEN LET 



1310 IF 
1915 IF 



SPECTRUM CAME 



155D IF S^-4-2 THEM LET i-i+1: 
T b=b+10 GO TO 1832 

1955 IF !■-' =79 THEN LETT b=b*10 
BEEP .5,5: BEEP .5,7: GO TD 1 

I960 IF SS-33 THEN LET b=b*20 

BEEP 1,5; BEEP 1,7; ED TO 183 

1965 IF s;,^3S THEN LET X=X+1: 

TO 1632 
1370 GO TO 1332 



seas if 

BEEP .5 

2310 I!" 



2050 IF ss=42 THEN LET 
T b-b+13; GO TO 1872 
2055 IF IS =79 THEN LET 



2106 IF y=9 HMD 
T y . x ; " '■ . LEI :-; 
33; ''»■' 



2120 IF 

rnd iy t 

2 RND ► ( 



GO TO 1372 



i =110 OR i =1603 
{ >X9i AND ( L < >j 
PRINT" RT 12, 1^ 



2130 LET q*=CHR* 17+CHR* 7+5TRJ 
btCHRS 17tCHflJ 4-; PRINT AT 9,1, 
INK B.qJ 



21*10 IF i = ltS6 THEN PRINT RT 6.1S 
, BRIGHT 1; FLR3H 1 ; PAPER 7; "UE 
LL DONE"; LET' 1=0. GO TO 2142 



BEEP c c ,& 
. BEEP d d .- 
, 4 . BEEP 1 



_ GO TO 215-0 
214-2 LET a3=.12S. LET 
.375: LET dd = .5 



HELP aa.-4. BEEP dd,-i 
■ BEEP aa,0: BEEP dd, 
-1: BEEP bb .0 BEEP b 



2146 NEXT 1 

SldS EEEF CC.-l: EEEP 53.3: 5EEP 
dd .2: BEEP dd.2: BEEP bb.4: BEE 
P fab.B: BEEP dd. = : SEEP dd.2: BE 
:=P CC.-ll BEEP 32.0: BEEP dd.2: 
SEEP dd .2: BEEP bb.l BEEP b b , 3 
SEEP dd.2.- BEEP dd.3: BEEP CCS 
BEEP 33.-1: BEEP dd. i. BEEP' d 
d.2: BEEP dd.S: EEEP dd.2: BEEP 
dd.i: BEEP CC.E: SEEP 33.-1: BEE 
= dd.-*: BEEP bb.5; BEEP bb.E: E 
SEP dd.0: BEEP dd.-l: BEEP dd.© 
=119 GO TO SIB 

2150 REM MOVING ALIEN 

2166 PRINT RT y,.x;"»" 

2161 BEEP .09 .0 

2165 IF t-y:.0 THEN GO TO 2410 

2170 IF '. -y (0 THEN GO T'J 2510 

2160 IF K-X>0 THEN GO TO 2=-10 

2190 IF X-\'i0 THEN GO TO 2310 

220O GO TO '2650 

2210 LET k=H-i 

SaSta LET -13=1: LET qb=3 

2240 LET Sd=CODE (SCREEN* t I , t. 1 J 



2250 IF 5d:35 THEN ' LET t. = 


41; G 


TO 2190 




2260 GO TO 2630 




2310 LET K=K + 1 




^■320 LET qa=-l: LET q b =0 




2340 LET sd=CuDE (SCREENS 


( t , 1; ) . 


2 55S IF =-d=35 THEN LET K= 


-1: GC 


TO 17SS 




2360 DO TO 2610 




2410 LET 1=1-1 




2420 LET qa=0: LET qb = i 




24*0 LET sd=CODE (SCREENS 


c i , % a 


2450 IF $4=35 THEN LET L= 


*1; G 


TO 2170 




2460 GO TO 2610 




25 10 LET l. = L + l 




3S20 LET qa =0 ; LcT qb=— 1 




P.S40 LET Sd=CDO^ 1.-.LREENJ 




= =.5 IF jd-35 THEN LET 1 = 


-1. G 


TO 2180 




= £-!£ IF -v-3i "HEN L-Q ^US 


3 700. 






: ; r;=0 ir.-j--.i=' f.'iEN GO SUB 


2700: 


LET J=*2: GO TO 1750 




= 15. 3Q 15 =d=79 THEN L-D JUS 


27O0. 


LET j=79: GO TO 1750 




2640" IF id=33 THEN GO SUB 


2700: 


LET J =32: GO TO 1750 




2650 IF L ='J AND .". = X THEM GO SUB 


2700 GO TO 2710 




= -i.-3- GO TO 1750 




V"Oi? PRINT RT I +qb, K +qs; CHR* j . 


PRINT RT L,K;"»": RETURN 





2730 FOR a=0 TO 7 

2740 BEEP .02,0: BORDER 3-' BEEP 
.02,1: PRPER 7 -a: BEEP .02,4: CL 
S 

2750 NEXT a 
2*760 BORDER 6: BEEP 
7: BEEP .05, 1: INK 



37B0 PRINT 

points." 

2790 IF n<b 
"Th is is t ►. 
2630 PRINT 



05,0. PRPER 
. SEEP 2,3: 

TO S10 



THEN LET 



NOTHEP GRME? 

2310 LET e*=INKEYS. 
2820 IF «*<>"»" AND' e S -; 
e*< > "n" RND e*< """' 



2630 LET rc=l 
/" THEN GO TO 
2S4Q STOP 
3700 DRTP. 
.60 .0 
3710 DRTR 



3730 DRTR 
^c- , 60 . B 
374.B DFTTB 

=6 . 6B . B 

3750 DPTfi 

02 .36,0 

-i i.00 FOR X 

4310 PLOT 127 

4320 NEXT X 

4330 FOR y=175 TO 

1340 PLOT " ~ 

4350 NEXT _ 

4360 FCP K =.155 

4370 PLOT 127 

4380 NEXT X 

4390 FOR '-i=0 TO 175 STEP 5 



IF es 



OR e* = 



0, 60,-126,14, 14, 126 
B, 60, 126,126, 126, 1 
0,60, 126 , 126 , 126 , S 
0.60, 126 . 112. 112, 1 

a, 36.. 1072. tae^xao, i 

0,60, 126, 126, 102, 1 



PROGRAMMING 



Board games for your 
computer 



in the last issue of zx 
Computing, editor Tim 
Hartnell explained one 
way of writing board 
games for computer use. 
Here, he takes the topic a 
little further, and gives 
you two board games 
with full screen displays 
for thel6KZX81. 

Chess Board Nnl c Jmhi n r iss B oe 0c ot OS 2 




by referring to the 



Corner Checkers 

Comer checkers follows II 

yoo play oy sterting io tl 
corners of the board, rath 

multiple jumps, and no king 

diagonal direction. Captor 



Spanish checkers 



is though yr 
■uitir.i., | 



IB 


REM CORNER CHECKERS 


6865 NEXT Z 




Goaub 90QC 


6090 GOTO 6200 


30 


GC'.i.iri 3CB0 


6100 LET R (Z) =E 


35 


5 LOU 


6110 LET R(Z+Y»=E 


4.8 


go sue ?aee 


612S LET RiZ+2*Y)=C 


50 


L-OSUB 6000 


6130 LET COMP=CQMP+l 


era 


IF HUM=7 THEN PRINT RT 19,0 


614-0 PRINT RT 2,22; "COMP.; " : COM 


; "YD 


UIN"; U 




70 


IF COMP=7 THEN PRINT RT 19, 


6150 LET F = INT ( (Z+Y) .'10) 




UIN" - ; U 


61SB LET G=2+Y-10*F 


' B0 


GOTO 4-0 


6170 PRINT RT 2* G , 2 *F ; " " ; RT 2i 


6000 


REM H-COMPUTER MOUE*i 


G + l ,2*F: '■ 


saia 


FOP Z=S8 TO 11 STEP -1 


6172 LET F = INT ( (Z+H*Y 1 .-■ 101 


S02O 


IF R(Z)=C THEN GOTO 6050 


6174. LET G = Z + 2*Y-10iF 


6030 


NEXT Z 


6176 PRINT RT 2 *G , 2*F ; '■^" ; RT <* + 


694.0 


GOTO 6H00 


G+1,2*F, U" 


ease 


LET Y=-ll 


6130 LET F=IMT iZ. J 10) 


6055 


IF Z+Y>SS OR 2)'.-;il OR Z+2* 


6132 LET G=Z-10*F 


YJ86 


OR Z+a*V<lI THEN GOTO 6070 


6164. PRIHT 'AT S*G,a*F;" ":.RT 2* 


~"?f 


IF fl ( 2 +Y ) =H HMD R 1 Z -r 2 sV 1 =E 


G+l .2*F, " 


THEN 


GOTO 6100 


S190 RETURN 


6070 


_LET V = -9slY = -li( +9* (Y=-9) +1 


6300 REM **NDN-CRPTURE MOVE** 






6210 FOR Z=l TO 200 


ease 


IF Y<10 THEN GOTO 6055 


6220 LET K=INT (RND*7B)+11 
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6230 IF BCK 

62iCi NEXT 2 

6250 GOTO B50O 

6260 LET 



= C THEN GOTO 6260 

































6340 IF B1K+2»Y)=H THEN GOTO 


524 






N GOTO 640C 




636© IF H<K-2*YJ=H THEN GOTO 


ES-1 






64.10 LET Ft (K3 bE 




6420 LET F = INT ■' ( K +Y1 -' IO) 





5440 PRINT PfT 2-*G,2-* 

5-H , 2*F; ■•^" 

6450 LET F = INT (K/18 

546E _ET G=K-1Q#F 

64. 7Q fri:-;t RT 2*G .£* 

^ti^fF; ■' 



6510 LET 
esae IF I. ... 
6533 NEXT G 



_. TO 200 
INT (RND*7S> +1 
C THEN GOTO 



654.0 PRINT RT ©,0 



6550 5TOP 

5600 IF R CK-X1J =E THEN LET Y = - 

IF H(K-liJ=E THEN GOTO 54i 

~ =E THEN LET y = -c, 



OUE OS ■■"3344- 

70S© INPUT Rt 

;2?0 IF LEN «*<>* THEN GOTO 

704.8 PRINT RT 20,0;" 

7B50 LET Rl=!.ifiL RStSJ 
7055 LET R2=URL fl$(2) 
7860BLET B1=URL RS<33 
7065 LET B2=URL R*(41 
7070 LET -fl (10*B1 + B2) =H 
7060 LET R ( 10*R1+R2> =E 
7iS9Q PRINT RT 2*62,3*61, 
2*B2-H,2*B1; " ~ - 
7100 PRINT RT 2*fl2,2*Rl, 



2*R2 + 

7110 IF RBS 



" ; rt 

'■; RT 

fil-BU =1 THEN RETUR 



"JRT H2+B 








j.«j 














































FOP X 


= 1 TO 3 










sa?0 


IF fit 


10-SZ + X) 


=H 




















































10*Z 
















RT 




































*■ 1 '■ o 


RETUF 








































■ 














90O5 


ij' I!"'. i-, 


(100 













9020 LET C f ;"S, a ;6 7 -5;'=-7~':..5 = 7-i3 " 

■yz.z.ia let 65^ " ii-^Lie:.:: i-:.is,?732s 

4 76 7S61SS656 7- 

^04O LET E$="S£ ;' ;:&./: 55iE "7S617263 

?J-1?36271" 

5050 FOR Z=i TO ise 

■;;.p.:.i7i let r (zi =<3 

5070 NEXT Z 

3033 LET H=COC'E "H" 

3090 LET C-COOE "C" 

W095 LET B=CODE "■" 

9100 LET E=CODE " " 

9105 FOR Z = l TO *9 

9110 LET AiURL H$l TO 2))=H 

9130 LET ftlUfiL C*t TO 23 I =C 

■1-130 LET H*=H*<3 TO 3 

913S LET CS=C*(3 TO ) 

■314-0 NEXT Z 

9150 FOR Zel TO 32 

a tea let Rtuptt. bs- to e>>-B 

9170 LET E$-B{I3 TO ) 

■51o0 NEXT Z 

9190 FOR Z=l TO 14 

9200BLET R1URL E«l TO £) i ;E 

~-;FlO LET ES-ES<3 TO 3 

7.77 C |.; E XT Z 

■733 LET COKP=0 

9240 LET HUM=0 

U53PRINT ~~ 



CONCEDE THE 



0620 IF 

6630 IF ... 

6840 GOTO 6540 'a.i 

7000 REM **PLRYER* MOUE** T 

7010 PRINT RT 20,0; -ENTER YOUR M Q4 



iii-lKT J2,'£i 



Z THEN PRINT 
2! .: hT Z, 19; C 

>2 THEN PRIN 



lO RE)-! 5PRHI5H CHECKERS 

SB GOSUE 9000 

30 GOSUB 3000 

35 SLOU 

40 GOSUB 7000 

50 GOSUB S000 _ _ „ „ 

60 IF HUM=7 THEN PRINT RT 19, G. 
: "YOU UIN".:U __ _. .„ 

70 IF COMP=7 THEN PRINT RT 19, 

S; "I WIN"; U 

60 GOTO 40 

5000 REM **COMPUTER MOUE** 

5O10 FOR 7=86 TO 11 5TEP -1 

6020 IF RCZ3=C THEN GOTO C050 

5030 NEXT Z 

5040 GOTO 62B8 

5050 LET Y = -ll 

5055 IF ZtY)66 OR Z+VTii OR Zt-S* 

Y>88 OR Z+2*Y;11 THEN GOTO 6070 

6CS0 IF RtZ+Y)=H ONE- RtZ+2*Y3=E 

THEN GOTO 6100 

6070BLET Y = -9* (Y = -II3 tVJ (Y=-S> +1 
0f IY=9) + (v = iaai 

6060 IF Y<>0 THEN GOTO 60E5 

6065 NEXT Z 

5090 GOTO G200 

6100 LET fl (Z) =E 

6118 LET fti.Z+YUE 

6120 LET RIZ+2*Y>=C 

5130 LET COMP=COHP+l 

S140 PRINT RT 2,22; "COUP. : " ; COM 



6150 LET F = TNT (<Z 
6160 LET G=Z+Y-10*h 
6170 PRINT HT 2*G,2#F;" 
G + l ,3*F; " 



/10( 



■■113.315222431334251- 



PROGRAMMING 



*G,2*F; 



S17S PRINT AT 

S1BO LET F = INT (Z,"1B) 
6 133 LET G=Z-10*F 

||^4 £ print rt a*e,a*F;- " ;hT 

ei'Se^RETURN 

ggOg RE" =,-N3'ii -DkPture KO'JE*- 

6^10 FOR Z = l TO 238 

b ? 20 LET f\=INT IRND47SI + 1 1 

!!?! i5Ev? T ■ c; XHE " EOTO 6E6 ° 

t-~-.^ 5CT,.- C5SQ 
S250 LET ¥=_J i 
6230 IF R i 



THEN GOTO 6270 



K + 2*V>6e OR K + 
P (K+a*Y) =H THE 



i HEM tOTO 62; 



&----0 IF N.-2-6Y 'II 

'- GO'O 6iSO 

6360 IF R (K -2 *Y } = 

64S© LET R[K+Y1=C 

6*10 LET P. ,K! =E 

«£5 LET ; -^i MT .„ UVI ,., e , 

3-:3G LET F = INT (K'l?) 
^4*Q LET G=K,-1Q«F 

■z..-l 70_ print rt 2*G,2*F; =■ ".; OT 

S-J-SD "RETURN 

SsOCi FOR G=l TO 2M 

PSIO LET K = I-->T '.RND-7R1+H 

2Z'S£ ^^.- ! - i=C THEN GOTO 6680 



CONCEDE THE 



85+0 PRINT p,T 

GOME" 
f.550 STOP 

c-60@ IF R(K-11J=E THEN LET V=-ll 
S61ffl IF RtK-lll =E THEN GOTO 6d.ee 
E THEN LET Y=-S 
= E THEN GOTO 6480 



66 SO IF 

663Q IF ... 

6640 GOTO 6540 

7008 REH -iPLRVEF* KOUE*» 

7J»10 PRINT RT 20,0; "ENTER YOUR 

QUE R5 "3344. 

7B2S INPUT R* 

. O :C IF LEW R4 

7840 PRINT RT 



7050 LET R1=URL RJd) 

7066 LET R2=UPL R*l2* 

O60 LET Ei='JflL R*|"3> 

-063 LET 32=URL fl*<4> 

7070 LET H(10tBl+Bai=H 

7060 LET R • 10tflltfl2) =E 

7S90 PRINT RT 2*B2 , 2*B1 , " M," . RT 

7100 PRINT RT 2*R2,2*fll:" " ; RT 

a*fia + i, ami, ■■ 

71ie IF Rg5 mi-Eli =1 THEN RETUR 

7120 LET HUM=HUH+1 

7130 PRINT RT ifiS+Bdi - lfli + BH ; " 
_";RT R2*B2+1 .2,1+61. " ' " 

'140 PRINT fiT 0,22.: "HUMRN: ";HUh 

7yyi3 RETURN 

"Oeo REN PRINT EORRD - 6TRRT 

5640 FOR Z = S TO 1 STEP -i 

-esc r'uR x-i to a 

SO70 IF h r .lo-fZ + .•;.< =H THEN PRINT R 
i 2*X , 2-t-Z, "JL" ; RT 2*X + 1,2*Z J "T' 
3060 IF P ■ le-rltXi =C THEN PRINT fi 
T 2*X J 2*7; "V; RT 3tXtl,2fZ;"A" 



IF R«is*z+xj=b THEN- 



SI 10 NEXT' x 

6120 NEXT Z 

6130 RETURN 

c-9 9S STOP 

o5«3 STOP 

90:?-~. DIM R .'. ISG 

■-0IS LET HJ = ! ' 1. 
35637 ■■■ 

"- LET CS = "S' 



-75.?;"ir:"57 



465SS" 

00 30 LET B4=" 12 14 16 IBi 1232527 32S 

436- 364 1;. 3-i.5~.73 23 4.30 3:>:. i33S567727 

47676315 3 56 37" 

9040 LET E*= 5IE3ES 

3050 FOR 3 = 1 TO 1O0 

SOhO |_ET R tZ) =3 

5O70 NEXT Z 

58SOBLET M=CODE 'H" 

3090 LE T C=COOE "C 

9096 LET B-CODE "■" 

■3100 LET E = CODE " " 

■J1C-5 '"Oh Z-l TO 12 

9110 LET fi M.'RL HI f 

9120 LET fi (URL. CS I 

3130 LET Hi=H}i3 TO 

5VJ5 LET Ct=-slS TO 

■J-140 NEXT Z 

S3-59 F 9E ? = i T ° 32 



2130 NEXT 

y 120 FOR Z=l to 

9200 LET R 'URL 

9210 LET ES=E£ ( 

3320 i-jext z 

9230 LET CGMP=0 

9240 LET HUM=e 

■3il0Q PR INT RT 



S410 FOR Z=l TO 17 
9420 PRINT RT Z,U"«":RT Z 
9430 IF 2*INT (Z^2) =Z THEN 
.ST Z..0._:;K=:S '.155tZ/£];fiT 



HRS ( 155+3 .. ; 2- 
9440 IF 2 s IN- 



THEN GOTO 7020 



ii 


00 
1 


NEXT 3 

RET-.IRN 

2 3 


4 


5 


fi 


7 


8 


8 


81 


HI 


| 33 


PI 


| 85 


86| 


I 87 


Jssl 


7 


7t| 


I 72 


731 


1 74 


tS| 


1 76 


77| 


| 78 


6 


61 


621 


| 63 


64| 


lee 


661 


I 67 


Jssl 


5 


5J 


| 52 


53| 


|54 


5S1 


1 56 


j57| 


Us I 


4 


41 


^1 


|43 


«| 


1 45 


JS| 


| 47 


®m 


3 


"1 


1 32 


|33| 


I 34 


|35| 


1 36 


|37l 




2 


21 


221 


^3 


24| 


| 25 


761 


| 27 


jal 


1 


111 


|l2 


|8| 


1 14 


[151 


|l6 


PI 


lis [ 



'X COMPUTING DEC 1982UAN 19B3 



SOFTWARE 



Under the zx-scope 



Toolkit — Artie 


GOSUBs, RUNs and LISTs 






Computing 




REM statements from a 
program - useful if you are 












total of nine functions to ease 

Including the usual renumber- 
ing facility. 

automatically lower's RAMTOP 

2!'.K of memory^- Vde^inTe 


any computed GOTOs o^ 
GOSUBs (eg GOTO TOOnLEN 
AS! are displayed so that these 
can be numbered manually by 
the user. The Toolkit will cope 


quicker to LOAD and SAVE 
This must be one of the 


screen (justified] to give the 
The program is well thought 


numbers by remembering the 
lump command with the 
number of the line next after 


and accurately, and all of its 
nine functions are likely to 
have some value both for the 
novice and for the more 


by the logical assignment of 










to reset RAMTOP before load- 


quickly as to be almost 
instantaneous on even long 






ing, something which is easily 
forgotten. 

Toolkit's facilities are 
obtained through LISP, calls 
Prompts are given on the 


impressive* ctn^td™™ '"the 


the tile, and the ARROW keys 


Apart from renumbering, the 
Toolkit includes the facilities u> 
delete groups of lines in the 
program [prompting for the 


Toolkit costs £5.95p and is 


Saving the 




Avenue, Hull, North Humber- 


program 



avatoletX's' ?o™e TAS WORD- 
curren, values ot all string and TaSllian SOf tWare. 



Renumbering 



not necessarily be the seme 2XB1 do 
length, eg PRINT can be there ar 
■—'—ad by LPRINT. By seving 




The program 
admirably the 


ROM. 


This i 


.ion'" 


cularl 


tern, although 
filiations of the 


Taaw 


y. eg i:; 


r!uij"'n 




axample. Up to 


•*"» 


t losing 


the prag 


J am U o 


Tasword text 


s 


*£: 


for Ta 

r-.frvir;-, 


ly o 



THESE TUO PARAGRAPHS ARE THE 

mm* EXCEPT THAT THE FIRST UflS 

VPED WITH (JGRD-UPftPPTMS AND 

-INE-JUSTIFJCATION OFF. IN THE 

■^UNCTIONS UEHE 



I of Tasword's On the r 






.hift" keys. Shift (or control! the Tasword* 

5ert a, |?ne U s Sed r' D h dBlete °' I0Uch '° com P fB te this 

the ZX81. scroll the text. f^ndTaswo^eaTy" o^masTer 

rZJ^'f'V'.'i? 5 ' a . nd ,r , om ,he '"struciion booklet 



WftPWft 



I 



IX COMPUTING DEC 1982/JAN 1983 



tattefflB-lfravttabfyhaveW 


Vou start on the launch pad Richard Shepherd Software, 




paragraphs' w h fls «"dra) ting 


and nitiaie cjumdown, after 


22 Green Leys. Maidenhead, 






Berkshire. 


first game Ivou've probably 


The overall usefulness of 


handed bach to vou in deep 


Byte Man — 


Part a cu ¥ |ady e g S ooo atthte sort™! 


ZX81 itself, particularly the 


space. After testing the 


Mindseye 


thing!, but 1 did manage 90 
after some practice. 








Again, good graphics, your 






feature of this cassette too. 




S^cla^pfintw^Hovve"!,'^ 


a liens/a^terctdB are'a regular 


and priced at only £2.95 for 


score nC Ta 9 We Wl jr k^'t^An 


your ZX81 for serious word 




money. Another good feature 




damaged as you fight Ihem 


is the game instructions; these 




off, reducing vour firing 




high score. 










packages available that offer 








artholgh they are rWh^Stow 


Pilot rating 


presented on-screen 


Bomber 


in operation; otherwise you 


Fast reflexes and luck are 


eac^ga'™ " ' ** ^^ ° 


Finally, Bomber is a simple 


o V e epBr aV into°vour po'ckeT"-,'. 


essential it you are to stand 


ma^lhfjrteo' game tha^has 


game in which you have 30 


mX b ing h an d Rl2 e 32"inT^H:'. 


Bioundyou With yours truly at 


taken America by storm and is 
now rapidly gaining pop. loniv 


IIV reoeatedly over the dam at 


1 had no LOADing prom., n 


.mi., v Had to be aborted 


here. Two other /XH1 


bomb can be in Ihe air at any 


with an V of the software 


uncompleted, or ended after 




















certain ..mount of skill is 




rating. m,-e usually read 


pills, worth five points each ,.s 


rcouied to achieve a high 




"lousy she:", although 1 did 


you go. The maze mo-sie.s 








Byteman and his two b.u:h.:r s 












head misalignment on 
Tasman's recoc: ng 


.no »o„ -. ,»,„ , ,cw„ 


and you have three lives If y.iu 


72%£ yT were 'shot « by 




1' vou' think the game is 




gun emplacements near the 






take your revenge ani: hasa 








the monsters for a shot: whfla 


fought I had done well to 


replacement is required. 


"w» - at'teBBt' one bug in 


catch them. 


uonciu'ded*tharit 9 is7mooss^le 


Tasword costs £6.50f: jno 
is available from Taaman 


spell ny mistake in the mission 


Monster's lair 


•••" I ; g.'i mis rating and 1 think 


CrUcen.^Laeds 7 ' """'^ 


report. The game occasionally 
"jammed" during landing, in 


rnTze^^ndTer^close'-"''^ 


SS? lf|0 ™'" ew xh * ra *" 9 


Super space 


reloaded" rid a'mission would 


e"x trernel y d i f Hcu It 'to <? » I mo • I 


Three games on one 


Mission — Richard 






yuuu value for money. The use 


Shepherd 


A fast moving arcade style 


the start without being jumped 
on by one of them. Once out of 


of graphics is particularly 

good, each game is preceeded 


software 










than the usual invaders 














for theZXBI. 








Super Space Mission is an 


graphics. Rather expensive. 


league table so that several 


newcomer a good idea of the 




Star fighter 


Byte Man costs £2.95 and 
North Grove Drive, Leeds.' 


"Defenders" type game in 

space. Waves of Sylvian 
your job is to destroy as many 


zedman + Spacers 
— Babtech. 

type game. The mase is 
smaller and less complicated in 


missile shot down. The Sylvian 
fighter attacks become faster 

things get too hot you can 

lives per game. Because you 
let through, you can play for a 


eating dots, again using the 
arrow keys (5, 6, 7 and Bl, 

are ghosts (stars) that can eat 
you, but if you eat a magic pill 
la dollar - there are four, one 

for a short while. 



SOFTWARE 



Slippery creatures 



effect on profits of 






absorbing and addict 



10, and missif 

I to 4. and yoi 



keyboard 

PS 


of 


for 


game. 
ZX81 

Got 

Raide. 

Com:: 
Reek- 


stop pouring silv 

mtii Raoeis 

cost f 3 Ub ua 
bu.nable from 



Ihe program is complex and 



bases or shields on the ground 
descending armies of invader: 



RETA for retailers — o.™* » 'o-n »; 
Michael Cox a'^TL".'^ 

information services mB1 ua i ',;' » ,.>, >•<. 



1 liked Zedman, but have 
seen better invader game 

Zedman is available from 
Babtech, 3 Baberton Main 
View, Edinburgh EH14 3BR. 


There are four invader fleeis, 
1000 points. You can select 


sono ■. .:. i .-■.. ■ 
ZX81. Reta is a 

program designed 


§J3 


lor easy reference, ihe manual 


Gobbleman. 
Natntir Raiders — 
Artie computing 


reach the fourth fleet. A 
keyboard scanning arrange- 
in Gobbleman is used, so you 


profitability. The au 
suggests that Reta 
valuable teaching 
highlight soma of the 

information 


22 


to be read is not always clear. 
A blank data input record 

beforehand. On the reverse 
side of the cassette is a spoken 


co^plterl in°edicatio h n '" 


Tactics 


wewffiM 


sically a 


Conclusion 
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POKEing into the 
spectrum display 

For those of us who were used to POKEing fast- 
moving graphics into ZX81 display file, the 
organisation of the spectrum display takes a lot 
of getting used to. Robert Erskine, head of the 

Cambridge-based software firm Microgame 
Simulations suggests it is not as bad as it seems. 




■of hardware for C50 



Solving the 
Problem 



occupy 3 single byte 
:e file. Although this 
-natter in BASIC, it is 



in BASIC. Try run 
again but this t 
INT{RND"255! [ 



m 2 but cor 
RAMTOP i 



land: RANDijsr; .i:':!m 

ho aaia icai»ni..:ni ,,-, :; n 



LDDE. 32333 Data 51 
LDA.IDEI Bytecc 

LD13Z300I.A Store 
INCDE- Nextdi 

LDA.IDEI Bytecr 

LD IHU.A Prim 

LD A. 132300] 
LDB.1 



vhen they were 
3 eight pi Hals, or 



I.Thevaria 



SUBB 

n™ RET Z Finished' 

Mff LD(32300I,A 

the INC DE Next 

«*; LDA.IDEI Displacem 

32 LD B,0 

the LD C,A 

'he ADDHLBC Next addrc 

]' s JP* Next data 

: THE PROGRAMS 



10 FORx = 16384 TO 22527 



to the screen by this method. 


30 


NEXTx 








T 


REM Program 2 










BORDER 






00000000 and 1117 1111 


20 


LET addr - 1 641 7 
READ displacement 










READ byte 




















POKE addr, byte 




















GOTO 20 


































































program and then shifting the 











Block Capitals 



Spectrum is happily arranged in 
a straightforward 32x24 format 
from address 22528 to 23295. 
By POKEing any one of these ad- 



BORDERO 
CLEAR 32229 
LET a = 32300 
READn 
POKE a, n 
LET a = a + 1 
GOTO 30 



















6,0.79.! 








DATA 32,255, 















































































REM Program 4 

LET byte = 

FOR x - 22528 TO 22528 + 255 

POKE x.byte 

LET byte = byta+1 
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ZX81 16K SPECTRUM RAM Cassettes 
Games to Test your Skills & Tactics 



Justify Your ZX 81 As A Business Expense 



iTO:- QH.TROL6 LTD.. I 

P.O. BOX 50. RUOBV, WAfiKS, CV3 





ergonomic plinth for the ZX81. It raises and 
tilts the TV to avoid eyestrain, holds the 16K 
RAM in place and hides the wiring and 
power supply This professional unit costs 
£15, a built-in power switch is £3, plus 
postage at £2.00. inc. VAT, 



S&EWr £29.95 
K^^ JU st£24.95 Z7^,< k, JU sr'|l4:?5 
OH WHY NOT BUY A COMPLETE SYSTEM! 

FULLER FD SYSTEM tor ZX SPECTRUM^ 



STOP PRESS! ■■:.!■ .,.-«»™ s - lw « ( 
FULLER MEMORY EXPANSION ,. m 







■ 
9 -9sJ 



, £33.95 (Hi 

£24.95 |+ao 
£29.95 , + bo 

£69.95 

£64.95 




FULLER MICRO SYSTEMS 
The ZX Centre, 
Sweeting Street, Liverpool 2. 
Telephone: 051-236 6109 

pioasB supply the following items: 

|QUANTITY| PRICE |P0STAGE| TOTAL I I 



fil 



- UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023 

' (Close to Clock Tower, Large Car Parks and Bus Station) 



MICROWJU 

THE "FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL 
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 



£49.95 MICROWARE SOFTWJR3S* cB ' B " 



ZX81 NOW IN STOCK 

AND "WELCOME" THE NEW DRAGON 33 ALIEN COMMAND (16k) Testing Invaders style 

AVAILABLE NOW £199.50 gurnn rriiikmfi lull 1.135 o\ Spectrum sound, colour 

ALSO SUPPORTING SOFTWARE AND HARDWARE and graphics **SPECIAL XMASOFFER £4.75* 1 



Come and see our ever increasing range of 
Software Hardwate ■ Books Magazines . 
Keyboards ■ Ram Packs ■ Graphic Roms ■ I/O Ports ■ 

Reliable Cassette PJ.iyer tested for loading/saving 
ZX81. SPECTRUM, DRAGON, BBC ONLY £18.50 
SOFTWARE & BOOKS. FOR BBC and VIC 20. 
IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT - THEN MICROWARE STOCK IT! 
STOCKISTS OF DEAN ELECTRONICS and 
D.K TRONICS SUPERB KEYBOARDS FOR ZXS 1 
AND (SPECTRUM -D.K TRONICS) 



BACKGAMMON ( 16k) Pisy against your computer 

;n thii y.'tsi' 'ii hi 'he ijupuldt board game 

£5.00 



SOFTWARE WRITERS! 

GOOD SPECTRUM 01 DRAGON SOFTWARE 
WANTED - EXCELLENT ROYALTIES 



We apologise for delay in sending out catalogues - 
we are currently re-printing due to much new 



SAE BRINGS CATALOGUE 



MICRO WAREiS 

Over half a million in 
use to date... 



TRADE ENQUIRIES WELCOME OPEN 9.30 - 12 noon 12.30 - 6.30 pm 
^ Closed Monday 



u 





Protos 83 
E59.95incVAT P&PF.2.95 
Protos 83 The 2XB1 keyboard ana enclosure. Features 
repeat function and shift lock key with LED indicator Forty- 
two colour coded keys make reading easier. Steel, stove 
enamelled enclosure for ZX81 circuit board and keyboard. 



theZXBI Is still 

you'll want a keyboE 

All Protos keyboa 



id enclosure bi 
jr Sinclair 



stick with yourZXSI 



■ngmee 









ising top grade key 
;eyourZX81 in busines 



£59.95 Inc VAT P&P E2.95 Protos 83S The Spectrum keyboai 

the best looking, best made left hand Symbol Shift key anc 

iilable. Used by the Ministry audio amplifier. Keyboard swi 

m, Government Departments lurns amplifier on and oft. Ord 

teaching esiablishments now for delivery in January 19 

I lor'bus^ess^nrj" "' £64.95 Inc VAT PSP £2.95 




Keyboard and enclosure: 



£69.95 inc vat psp £3 50 Protos Computer Systems, 20 Ashtree Road, 
data, enclosing large SAE. fPl R \o\ J ) Ol S I Frome, Somerset, 

urnpost. FT! •^m^^^iA^^mS UK, BAH 2SF 



Formidable software 



ZX Computing has a number of 'staff reviewers', 

but we welcome reviews from readers. This 

review comes from Darren-John Norbury of An- 

dover who looks at a ZX81 cassette from icl, and 

the Psion /Sinclair 'Fantasy Games' tape. 



ICL's cassette G3 


Mind That Meteor 


dustry that the 1K program 


what 1 mean here. The games 






many users moving up to 1 6K 








after a short period with just the 








IK internal RAM. 






ner instead of that of the slick 






lection. All of (he Sinclair tapes 


machine code, and the player 


Psion's Fantasy 




aremade either by ICLoi Psion. I 
from each company. 


must guide his spacecraft from 
the left to the right of the field. 


Games 

puter cassettes then Psion's 
'Fantasy Games' tape would 


discover the rules by playing the 
9 ame "- 


Firstly, a look at ICL's 
cassette G3. Entitled 'Super 


of the screen, supposedly to 


only one option for the advert 










programs, five gamesplusa cur- 


Character Doodle 


seller, in fact it may be for all 1 


simply run. 


programs being for IK 


Another of those, to my mind. 


The cassette has two 


liable to get very self -confident 




grams for which I don't think I 




after getting the Princess away 


trains on the left hand side of the 








screen. The idea is to guess 
side of the screen f irstlno prizes 


Currency 


tains a shorter game called 
'Perilous Swamp' which is in- 


tought-for wealth two or three 
times. Go on then, clever dogs; 
turn over and try the other 


I'm afraid!, the trains' fuel being 


Conversion 




game. 


ran °™ e v 5 ^^ a '^ ™™ o ^ he 


That takes care of the five 


is set up representing the 


Sorcerers island 




games. The last program is a 




This works on, he same prinaple 


on the part of the player. The 


currency conversion routine. I 




top value. 500 for instance, and 


suppose it could be called a 
Business program. I must admit 


are°t h^playeTa'nd t^Princ^ss 


that the second game is on a 


then it selects a number bet- 
ween and your chosen value. 


that when I tirst ran this program 


Saye. h ffomme r cll C tches t 'of , Sn 


Okay, I'll let out a little 
secret. Much aslhavetried Ifind 
escaping from the island an im- 


The player must then try and 


of it. This problem was mainly 


the island. The player moves 








possible task. This game is a 






horizontally or diagonally, Out 












that, coupled with some lucky 


may mP weirdr^e , s h orn P e°bud , S,ng 


™S,SX*whSu,^ 


done. It can be done, 1 know it 


possible as it may sound. 


pape r n and C acaSato'r D " ^"^ 


game the player is alloted a cer- 


My personal opinion of 


Secret Message 


Admittedly ICL's Super 


SEHEHSSE 


S^towTft^rintrf 








'Secret Message' asks one user 






The games are not over 






some valuable treasure. Each 


quickly and. although there is a 


message is then played back 


Conclusion 


creature has a strength rating 


great element of luck involved, it 






compat able with i he player's life 










evening thinking one's way off 






the creature by numbers and so 


















Cassette G3 is priced at £4.95 




more e» citing and complicated 


valuables. Of course, once all 










costs £4.75. 




machines. Maybe ICL are work- 




Now.it IS possibleto get off 






Princess, no lite - end of gamel 


of this island ... I'm sure it 


oven". 


felt throughout the software in- 


Incidentally, you may think 1 


Is. . .isn't it? 




Alistair Lindsay 

FromFrodsham, 

Warrington | us < abouI "° ssib ie to ^v ( 

reviews Bridge S^K «^r t ha w to b 

SOftWare'S anything n level 9. The gam, 

"Galaxy invaders" !)' c , k h er 7 ,Be h Ut , h h3 ' is ,eplac 






IirT | Conclusion 



1GK 2K of memory, so don< 
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SQUEEZING IT ALL INTO IK 

Many articles have been published about saving 

precious bytes on the 1K ZX81. Adam waring has 

delved deeper into the subject than most, and 

here presents a summary of all the worthwhile 

memory-saving hints. He illustrates his 

discoveries with three programs which show Just 

how much can be squeezed into the unforgiving 

RAM. 



sspossibla. '6'. '7' 



a 20 



PROGRAM LISTING 

i spue ■■a 11 



LETX - VAL"5" 
LET Y = CODE '" 
LET Z = INT PI 

LETX = 5 
LET Y = 23 
LET Z = 3 

es you 3 bytes. 

)u 6 bytes. Each 



is always, and tha 
un program si It is 
iseGOTO 1 instea 

158 this method. \ 



1 SAVE • PROGRAM NAME" 



40 LET OS="" 

50 LET fi=e 

103 FOR N=fl TO C 

11B PRINT hT ft . fi .-"■'-'. £*T D ■ ?i 
; RT N.'E,C "^P": RT RND i I , RND * 

150 NEXT N 

180 LET H=NOT fl 

198 LET H=R 

545 LET B*=fl* 

.■550 LET R*=IS-JKE"t J 

259 IF fltr'6" OR H*?"o' THE 

T o*=e* 

370 LET R=R + tSt = ' , S") - twS = ' —' 

2S0 LET N = Nti,1J="3 ,, i 

^00 °PI*iT QT a,N; 

310 ZF PEEK (PEEK IdJSSvPEE 
"."■■_- y * = S i3 :> ■-* rcitiH ±OTO ri 

320 PRINT -*'■ 

350 GOTO P 

•300 PSjir-ii '2';n 



LET B=@ 

LET C=31 

LET D=9 

LET E*4 

LET F=210 

let ©»ise 



TT 



n 

LIU 



leople enjoy a garni 
wolves shooting things 
out gives you this 
!. Be cateful though, : 
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1K GAMES 



■i thesr::;pe;is - KABOOM" 

V game usually lasts one 

k inside the deepest 
;sespf theZXEl enables us 
: so accurate. Keys '5 'and 
i Que your gun left and right . 

JOT -OUT 

fl&OM i.PRPTi-jQ 



EXCELLENT 

PROGRAM LISTING 

i s«ye "R" 

20 LFT_5=F 
•f O pOKE C ' E 



thought out carefi 

Enough memory 6 



slhaveseenhaveonlyone ly 


ops up. The keys used a 






















most defenceless earth, you 




er bombs fall unmercifully ble 


- or can you? 










B B 


s s 



PkINT rt f,pn 



SCORE =i 

PROGRAM LISTINC 



3A7 IP PEEK iP+Ri =t 
5-Q 

33e print rt M J fl*zj "B";ffr n.a 



3i " * " 




INKEY*="S" 


=3 LET 5=G 




38 ! ft e -H 
















.1 -Ifiji-; HMD T NI-;EY(-' 5"! 




140 PRINT RT -^.,^ jr ,i.,rt( 




ise IF INKEV*=STR« G T 








173 LE: B=Bt-IifT iPMD*-J 


















HEN GO(>> O 






^4-0 CL5 



370 








388 


Wt : U^N 


"=!RXPP' ES 








E=i if.i3 






















Ltl 




Lb.! 


1-0.7 


























Ltl 






T=51 



ase GOTO P 

270 LET U=INT iRNOjTtB 
590 IF PEEK (Ptu-rli =G 



360 LET R* (fl-StRi ='■ " 

370 LET 5 = S+tt 

'75 PRINT "E.GOPS = -- -5 

338 RETURN 



LET U=31S 



1639S+PEEK 153971256 



LET 
LET 
LET 



P=PEEK ie33&+ 
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Amateur radio 

will become 

much clearer 

after 3rd Dec. 



The radio market has 
become more complex. Things 
have become more confused. 

Wires get crossed as new 
equipment floods onto the 
market. 

At the end of the day, 
even the most avid enthusiast 
spends more time trying to find 
out about new equipment than 
on the airwaves using it. 

As for the novice? 

They stand little chance of 
picking anything up at all. 

So we've decided to clear 
things up. 

On December 3rd our new 
magazine Ham Radio Today 
begins. 

Not a magazine you need 
a degree in electronics to 
decipher. 



Or one that still calls your 
gear a wireless. 

Rather a magazine that 
simply clarifies the vast range of 
electronic gadgetry available. 

Lists new equipment, 
analyses its performance. 

Thorough reviews, special 
features, news items and 
constructional projects. 

In a clear and concise way 
that will give everyone a perfect 
5 + 9. 

Ham Radio Today. 

Tomorrow . . . tune in and 
find out, 73. 



]MiIE 



HARDWARE REVIEW! 



Getting into print 
properly 

Tim Langdell looks at capital computer's print 

interface which allows you to add proper' 

printers to the ZX81, Data-assettes tape control 

system ZX99, and the z-xtra by Cirrus which 

provides a 16K ram extension, and a series of 

extra facilities in an eprom. 



i Sinclair 
■■: nualitv o 



with your ZX81 then a more 
standard type of printer woulc 



type] one. The Intel 
One is a mini-mothi 



is free tov another add- 



ound much 



Setting Up The 

Interface 



have been more explicit. For a 

14 pin DIL plug and e 25 
□-connector joined by ribbon 

The 1 4-way is used lor a serial 

as follows: 

8 N/C 7GND 

9 N/C 6 N/C 

1 N/C 5 N/C 

11 N/C 4 N/C 
121/PTTL 3I/PRS232 

(BUSY) 
130/PTTL 20/PRS232 
14GND 1 GND 



12D4 5 UNIT SELECT 

13D3 4 PAPER BUSY 

1 4 D2 3 BUSY 

15D1 2 ACKNOWLEDGE 

16 DO 1 DATA-STROBE 



done by having a programme 
line or direct command as PRINT 
LJSR 9407. An asterix appears 



10 CLEAR 

20 LET AS -"STRING" 

30 LETA- USR9533 



area. SHIFTED 9 allows (to gat 

mands. For instance, SHIFTED 

mand DC2. SHIFTED S gives the 
'50' command and so forth. If 
you do not have a larger type 
primer then these commands 



interfaces 

has been updated sir 



printed by dealing with the busy 
signals, strobes, and setting the 
necessary Baud rate (speed at 

of data bytes are sent to the 
printer). This EPROM sits in 



START OF DUMP- 
POKE 16434, low byte 
POKE 16435, high byte 

END DUMP - 
POKE 16438, low byte 
POKE 16439, high byte 

Another look at the syste 



same at £39.95 + VAT. The 
mini motherboard costs £ 14.50 
+ VAT. If you require a Cen- 
tronics or RS232 type interface, 
than this one from Capital cer- 

about £45 it is not cheap, but 
nonetheless offers good value 



HARDWARE REVIEW 




(HARDWARE REVIEW 





S 7X99 g ■ 



displayed in HEX and the least 

15240 bytes left produced 
F240. To get a fully decimal ver- 
sion you could enter PRINT USR 



in again. The beep 
e hy RAND USR 9716, 



ai/ea1BKRAMpackin 
se you might be more 
ed in the EPROM 
inly. Cirrus do not plan 

laps they will change 
ds. If the 1SK RAM is 

about ET80 is 8 reset 
e SAVE 




A retailer for Sinclair accessories in the 
Yorkshire/ Lancashire/ Humberside area. 
We are situated close to the M1 & M62 
motorways and offering easy parking. 
As well as a complete range of hard and 
software, our service department can 
repair, modify or fit a wide range of 
accessories. 

For further details of these and many other 
services phone: 

PHILIP COPLEY 

on 

0924 272 545 

Manufacturers of accessories looking for a 
retailer in our area are invited to contact us. 

SPECTRUM SOFTWARE/HARDWARE 
AVAILABLE NOW 

Hours of business: 
MONDAY to SATURDAY. 10am to 8pm 



THE EXPLORER'S GUIDE 
To The ZX81 

The Book for the ZX81 Enthusiast, 
By Mike Lord, 120 pages. 



What Can I Do with 1K? 



The ZX80 Magic Book 

Mastering Machine Code on your ZX81 



-uITIEDAlA. 



pPBMOMf! 



STARSHIP ENTERPRISE 



SPECTRUM- ZX81 



GROUND ATTACK 



GROUND ATTACK is 



NEW! ZX81-COMPILER 



INVADERS 'Probably Uehesevereionaf INVADERS" E3. 
ALtEN-DROPOUT E letting OR IG I N AL arcade < 
STORTREK VESfyoucanfaeasurslupciiinnu! 
GRAPHIC GOLF 18 graphically displayed hole* 
SUPER HUM PUS An underground advent urn 
GAMES PACK 






£3 



":z 






.' - 




















Afldress 






















Siluersaft 


-<*■ 20 Orange Street 


LONDON WC2H 7 







CPL COMPUTING 

ZX SPECTRUM 



DEFENDER Versic 

including, 3ix types 

and two dimensional play; high 



SOFTWARE 

popular arcade nami? 

full vertical moveaieni 

bombs. 



MISSILE DEFENCE Fire you: inlercepl missiles, 
protecting your ciiies and missile bases from the 
enemy. With on screen scoring. 



SPACE WARS Two player game; destroy you 
enemy before he destroys you. Complete two dimen- 
sional movement. 

All programs include two dimensional animated 
graphics, with full colour and sound. 

ANY 2 PROGRAMS £4.95 

ALL 4 PROGRAMS £7.45 



MAIL ORDER ONLY 



THE 

BUFFER 

MICRO SHOP 

(NEXT TO STREATHAM STATION] 
THE OLDEST SOFTWARE SHOP EXCLUSIVELY FOR 

SINCLAIR COMPUTERS 

PROGRAMS, GAMES. "ADD/ONS" 

*** 

SPECTRUM SOFTWARE NOW AVAILABLE 
*** 



LOADING PROBLEMS? TRY OUR INTERFACE 
BUSINESS & TECHNICAL DATA HANDLING PROGS 
PROPER KEYBOARDS: CONSOLES' VDU'a 
*•• 

374A STREATHAM HIGH ROAD, 
LONDON SW16 

Tel; 01 -769 2887 

S.A.E. APPRECIATED FOR CA TALOGUE 
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ixsimm 

J.K.GREYE SOFTWARE LTD 

THE 'l18JGEI1ERRTIQ!1SDFTmE HOUSE 



today::. J.N 


ROWLAND Product Manage 


to, W.H. SMITH 
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HI 
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HAVEN HARDWARE 
□ ZX PRODUCTS 






WANTED URGENTLY 

X SPECTRUM requited. Please send samples of 
It and 1 0000 off prices or ring 093 6S6 627 (24 ho. 
ACCESS C, 



D ORDERS 



The Spectrum Handbook 

DR TIM LANGDELL 

A comprehensive and accessible introduction to the ZX 
Spectrum. A hancltiC'A. am) :■■■. :ur.:irr library in one- 77ie 

Spectrum Handbook contains more games and 

application programs i I ^n any nthfr book pnthe martlet 

and contains over 80 programs. 

224 pp £4.95 (paper bach) 

4 Century/PCW joint publication 

ORDER FORM 
I To: Department. 01C. George Philip Services Ltd, 
Arndale Road. Wick, Litoehampton 
West Sussex BN17 7FN 



ZX81/ZX SPECTRUM 
HARDWARE 




PROFESSIONAL DESKTOP CONSOLEFOR THE ZX81. 

IT RAISES AND TILTS THE TV TO MINIMISE EYE- 
STRAIN. HOLDS IN PLACE THE ZX81 PRINTER. RAM 
PACKS (AND OTHER ADD-ONS), POWER SUPPLY. 
TAPE RECORDER AND HIDES MOST OF THE WIRING. 



OPTIONAL: TWO BUILT-IN ILLUMINATED POWER 
SWITCHES. SIMILAR UNIT FOR THE ZX SPECTRUM 
ALSO AVAILABLE WHICH HOLDS ZXMICRODRIVE IN 
PLACE. 

TV Stand removable lor access to add-ons, wiring, elc. 



Cheques/ P.O. made payable 1o: 

COMPUTERLOCK, 2 WYCHPERRY ROAD. 

HAYWARDS HEATH, WEST SUSSEX RH16 1 HJ 

Telephone' (0114) 451986 



SPECIFICATIONS 



ZX80 



MACHINE 
SPECIFICATIONS 



Width 174mm (6.85 in) Cassette interface 

Depth 218mm (8.58 in) Works ™ th mosl domestic cassette recorders. The transfer rate 

Height 38 mm (1.5 in I ls 25 ° baud usln 9 a ""'Que Taperecording format. Other 

Wsighl 30D a (10.5oz) systems are not compatible with the ZXSD's. The 2X80 also 
SAVEs the variables as well as the program on cassette. There- 

Micro processor/Memory Qre vou can sr,vf! "'"■ li ' : ' ,,i '''■' u|:;l, : innq inxt time the proqram 

Z80A 3.25 MHz clock is executed. The ZX80 does nut support separate data files The 

ROM; 4K bytes containing BASIC lead supplied with the ZX80 .5 firu.'d with 3. bran jack plugs 

RAM: IK bytes internal, externally expandable to 16K bytes ! Xf 2™ ton bus 

vl "- At the rear has 8 data, 16 address, 13 control lines from the 

Di5plsy P™ essor and Ov. 5v, 9-11v, B and internal memory control 



i, These signals enable you to interface the 2X80 t 
ics. PIO. CTC, SIO i 



Rcqmrt . _ . w ™«. eW q Mr i v. ,m own el, ■ 

lead supplied connects between the ZXBO and your TV's aerial Power supply 

Prnnra'i C0,lnCCT t0 fl P""t6r. -|-y Standard 

Praams ca'n be entered on ,he keyboard or loaded from t!^Xh^t&l!!tt^^^ (aW ^ Snmi 

Syntax check mulii-s.atement lines. channel 2. European channel 3) and is the ye.sion reo.ui.ed for 

The syntax of the entered line is checked character by char- A,nerlcan Tv s V stem . also for countries without UHF. 

aeter A syntax error cursor marks the first place the syntax "7YQH 

edited ouTthe W M™^^™^"^ ^"AO I 

error free lines of code are accepted Oy the ZX80. Dimensions 

T JS 2! ,r,„hics symOols gi.in, 4B , 64 pixel, resolution £',„ ',&" '« 3 . 2 „ "' 

con,,,,,„, „f l symbols „lus spec, end in.er.es. Include. Sei.h. 40 Z f ?7 

rsisrsr^srs'ri„^sSffl- rBASic "»'™^iit<> 

Ed,tin 9 Ml™ .,, 

ihcludmV^temenl ff * "* ""* "™ °' ^'^ "' inpUt »»w'' 

keys are EDIT, P.UBOUT, HOME. * ^ ^ CU ' S °' COm '°' SaM: Combing 8K BASIC interpreter 



NOT yielding 



. ... ■„•"■ c «|JoiieniiaiB. relational oper- Kp.y.mn 

- yielding Dor - 1. Logical operators AND OR 40 key 



RAM: IK bytes' mttmal. if Mem ally e 
Keyljoar!.! 



c?? ,,,^ 1 " "- ' 6 "" <""'• ™*™"' ''*""' 



■ apply t< 



t 32767 



and 54 ir 



Wr i able names may be any length, must begin with a Requires an ordii 

i.'j sim. :y. alpnenumar.es. Every character in the name The aerial lead 

lablsr, inay he assigned to or from, shortened but not with blick ch.,r,ir- 

ted. String uanable names are AS - ZS. Strings do not Two mode speeds 

dimension statement and can be any length. The ZX81 can pperaie in two soft ware -selectable modes FAST 

agsKarasa""----* arrswSS 

enable names in FOR. . . NEXT loops consist of a moving, flicker-free ammated displays continuously 



yatiable is encountered during prograi 
you to use expressions in place of con' 
GOTOs. GOSUBs, FOR. .. NEXT etc. 
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The 8K ROM * 
COPY) to drive t 





Syntax chick 










Expression evaluator 


there is an error. The syntax error cursor d i 5a p pears when errors 


The full expression evaluator is called whenever an expression, 


have been corrected. Only lines free from syntax errors mill be 




entered into the program, 


This powerful feature allows use of expressions in place of 




constants and is especially useful m (jUH). GOSUB etc. 


Apart from the 20 graphics characters, space and its inverse, the 


Command mode 


display may also be divided into 64 x 44 pixels, each of which 


The ZX81 will execute statements immediately, enabling it to 






Editing 


Cassette interface 


A line editor allows you to edit any line of program or input. 


Works using domestic cassette recorders. The transfer rate is 


including program line numbers. Lines may be deleted, in 






with other systems. The 2X81 will save the data as well as 






Arithmetic operators +, -. x. -, exponentiate. Relational opeh 


program is next loaded.. 


Store-, < >, >.<.<=.>?' m3y compare string and arithmetic 


ZX81 will search through a tape for the required program). 


variables to yeild (False) or KTrue). Logical 0|i-;ra!urs AND, 
OR, NOT yield boolean results. 


The cassette leads supplied \r.<:: 3.L' nun jack plugs. 




Awhe'rear^this has the full data, address and control buses 


Numbers are stored in 5 bytes in floating-paint binary form 


from the Z80A CPU as well as Ov' +5V, <-9V,Q and the mem- 


giving a range of i 3 < 10 ""to + 7 x Waccurate to 9J4 


ory select lines. These signals enable you to interface the ZX81 




to the Sinclair 16K RAM pack and ZX printer. 


Scientific functions 


Power supply 


Natural logs/anti logs; SIN. COS, TAN and their inverses;SQR; 


The ZX81 requires j^ir-jMnutely 430mA at 7-1 1 V DC. It has 




its own internal 5V regulator. The ready assembled ZX81 comes 




complete with a power supply. The ZX81 kit does not include 






String: Ai to Z< 




FOR NEXT loops: A-Z (loops may be nested to any 


TV standard 




The ZX81 is designed to work with UHF TVs (channel 36} 625 


Numerical arrays: A-Z 




Strmgarrays: MtoZt 





ZX SPECTRUM 



Depth 


44 mm 
















CPU/M 


smory 








ZBOA 




r running 


it 3.5 r 


Hi. 11 


















RAM 


eion bo 


ardlor 48K-byteRAM. 






Keybot 


rd 








40-key 


keyboard wi 
































und colours, one of eight backgrounder 

htness and flashing or steady. Screen border colour i 
: to one of eight colours. Will drive a PAL UHF colour TV 
Land white set (which will give a scale of grey), on char 



Foreground and background colours, brightness and flashing are 
set by 6ASIC INK. PAPER, BRIGHT and FLASH commands. OVER 
may also be set, which performs an exclusive — or operation to 
overwrite any printing or plotting that is already on the screen. IN- 
VERSE will give inverse video printing. These six commands may 
be set globally to cover all further PRINT, PLOT, DRAW or CIRCLE 
commands, or locally within these commands to cover only the 
results of that command. They may also be set locally to cover te> 
ennaDie pr jnted by an INPUT statement. Colour-control codes, which m 
be accessed from the keyboard, may be inserted into text Dr pro 
gram listing, and when displayed will override the globally set col- 
ours until another control code is encountered. Brightness and 
one at- flashing codes may be inserted into program or text, similarly. 
f eight Colour-control codes in a program listing have no effect on its ex- 
alorex- ecution. Border colour is set by a BORDER command. The eight 
""'"urs available are black, blue, red, magneta, green, cyan, 
iw and white. All eight colours may be present on the screen at 
:, with some areas flashing and others steady and any area 
be highlighted extra bright. 



Sound 

Internal loudspi-n*.-r c.i 

(actually 1 2'.! ■.,T„i, i ,„ : . 






first 22 lines -d 
sm or command e 
it 2 lines -shows 



le program listing o 
. The bottom sectii 
mandorprogramlin 
,e currently being 



e, circle and arc drawing commands in 
defined graphics characters plus 21 




g l e °" e r a a ^ n n an a d r p! UnC, " ln; Bq ' Ua ' e r °°' ^^ ' and ° m nuBlb " 




XllVa^^S'w^T^^^^S^™?^' 


operate as a calculat 


Binary numbers may be entered directly with the BIN function = . 


Cassette Interface 
All saved informatror 


■ ■"'-n.:.,,. values or variables to yield (false! or 1 ftruel. Loqical 

5'ss A , N „;„°srj, y, - idB " , -"'"" i '""'" i,i »"''' 

yse ;*™ ble functions are defined using DEF FN, and called us- 
ing FN. They may take up to 26 numeric and 26 string arguments. 


DATA and RESTORE. mech3nlBm ' usma ,he c ° m ™nds HEAD, 


saved separately. 

Programs, blocks of r 

ing. 

Programs and arrays 


String Operations And Functions 


and CODE convert numbVstnrhariirr^*' SJ?a! and LEN " CHRS 
ASCII code. A string slicing mechanism e, is™ usTnqThe^nrm"* S? 


jack plugs. 



allowing the ZX Spectru 



ss information, Prograi 



This has the full data, address and control busses from the 280A 
Variable Names f n ° 'sused to interface to the 2X Printer , the RS232 and NET inter- 

Numeric - any string startino with . ■«*,, i ., , i S ^ e ZX Microdrive*. IN and OUT commands give the I/O 

are not riistln™, .ithiJn i g ^ d leltBr < uepe ' and lower CHS e P crt equivalents of PEEK and POKE. 

Strinn - A* "? 5* betw8en ' 3nd spaces are ignored). 

cnnLwT? ZX81 Compatibility 

FO R-N EXT loops - A-2 7VB1 ,...-. * . „ 

Numeric arrays - A-2, di»trpn*« »™ « t*!l!.« V 3 et ° f ZX E P Bctrum BASIC - Tn e 

rum operates at the speed of the 
h the steady display of SLOW mode, and 

SCROLL: the U 2x"spectrum scrolls automatically, asking the 

Arrays may be multi -dimensional, with subscripts starting at 1 m EJ"'- TJ* Spectru^cVn^nX a Pilfel using PLOT OVER, 

St: ,Hj arrays, technically character arrays may have their L« rh S acn,ev ° s un P |01 ' 

subscript omitted, yielding a string. V o TT fSl 2 Spec,rum uses the Asai character set. as 

:X COMPUTING OCT/NOV 1982 ^^^^^^^^^^^^"^^^^^^^^"^"^"■"■"■■■■■■■■■■■■■■■■■a^aBBBaaBBBBBBB. 



NOW AVAILABLE FROM J. P. GIBBONS A.I.B. 

(Author of ihe Besl Banking Programs in the World) 

THE PBS BANK RECONCILIATION IS BELIEVED TOBE THE 
U TO BE AVAILABLE FOR THE 
ZX SPECTRUM 



J. P. GIBBONS A.I.B. 14 AVALON ROAD, 

ORPINGTON, KENT BR6 9AX 

YOUR PBS IS NEVER OUT OF DATE! 



• READERS • 

Reach over 70,000 ZX Enthusiasts. 

Swop, sell or buy your ZX Hardware, 
Software, Peripherals etc, in our 
NEW CLASSIFIED SECTION 

STARTING SOON IN 

ZX 

COMPUTING 

Britain's Biggest Magazine 

for the Sinclair User. 

PHONE 

BRIDGETTE ON 

01-437 1002 

FOR DETAILS 
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Push your Sinclair to the limit 



ZX81/SPECTRUM 

ARCADE GAMES 






ZX INVASION FORCE 



SPECGALAXIANS 
SPEC INVADERS 
SPECGOBBLEMAN 



■n lorries. Go hack to th 



:..li.i !. ;!■!!.; 
ion?, FrjfilL" 
O.M.SB 
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I HAIDERS' J/SH 



UTILITIES 



Improve your machine 

code programs with this 

new 48K Spectrum 

Assembler 



If: 



^ GAMES '>? 



SPECTBUW 



SHIPOFDOOM . 



PLANET OF DEATHS 



reduced™ zx FORTH 
£29.95 



THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZXS1 for only £9.95 

„THECHA-N CE . 



o$8 



rroore 




Youreccentricfatherhas ' 

left you £10.000 in his 

In order 1o claim your 

windfall you must solve twelve clu 

account in which the money has ai 

first to crack the puzzle and the prize is yours 

two tickets to the city ol the secret KRAKIT'" 

prize money is increased weekly. A telephone number w 

supplied so you have the opportunity tc " ' 

DON'T MISS YOUR CHANCE TO WIN A FORTUNE! 



ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 
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